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PSO , JavaFRBJintzki7J321uB9 382. , MÆC/C++PF , into alau. 32/17 
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HAH fF FEUNIX. WindowsžiMacintoshiAta PAJÆ SET, 
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Windows, Macintoshi18347 KUA JUN IX LEO Dee e AR. 
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EATSINAPISO. BØE, 64 JI CEA, NE y — NEA PEE 
FARRELL REA. REAP RALES , MAB RRRES , 
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AS, 87 SAP REGEL, FREE kava Eee RATE AVANT 
ME. (RETEST, (Ek, vw. AMONI. SUE. MBE ÆR 
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NERE “REMBSBARATE” WARE EEA. VALUES, TAL 
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DATA SSS ET DA, 
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—MRIFAOGIFE : internet FAH , AA HEST. ERE 
C++, DORSOREHA. , ils lee LRA ZATE 


FAVNE. RÅ, (TX ATES IN ERE RIE R. 


El : Java KIEL IEA MERA THUET ++ HUF Bn , E Java 
BJARNE SUR aL. MAE, RARABRISIH+, IMCS 
SACHS. C#SJavaBiRZABIUZA, AEA ETEF SANM. A 
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Lines ` HPA Internet pJava DW , HÆR CHILE Cer, TE 
W PIs TA au ae Dapp let, Z(EHapplet, H#ZEAJavafiwebil] isi 
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EDI II PFEN--Pappleti KUAN FRA MEE. applet Omg) 4 
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| X [ala - X Jarg- A asn- x see. 
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alanine arginine asparagine aspartate 


x|cys- x[gin- xjgu-  x[gy- 
| cystine glutamine glutamate glycine 
[50] his - Eie- lieu. ele. 
histidine isoleucine leucine lysine 

EX | met - ES pro- ser - 
(methionine phenylalanine proline serine 
wr- tre- EN] tyr - va: 
threonine tryptophan ` tyrosine valine 





Dë? 
select + | select mainchain | select sidechain | 
wirefrarne on | wireframe 0.1 | wireframe 0.2 | 

Í | 


— | — | Ses) 
| label 96a | label ven | label off | 
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Sapplet FRAT, MIE XE. YF£eAdBÍsappletBHJES7J se S SO avais 
HATER. ZAM , DEBRA ERARIO I. ASIEIKRZSAINetscapeSInternet 
Exploreriaf7F alhkhaAK Java , Brot, DEI SEM EF 
fl FHIavaHJER5TIRAH applet. SITE, JI STENGES PSE , Adobe 
AIF lashi NASI. AR, Jav 1] BERAS , Xn ZE Java 
a. NG , BENIN as HEHapplet , (S X ss en) 
KE, MAAN. BAN, HERI MO I YE, TRE ZA NBA, SSR 
SENE 01 1a1Japplet. 
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AR, PALA SOA Fas) eae EE KAFE SEA. 59h, ATARI AS 
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HANN AREASIDIA , KEEP RAN IST TØ BG , ol 
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GreenljiH ( GD S— Sie “First Persona)" ) 14% f 19931F—8 
TELJR1994IEHJ EFE, —B ASS KAAS. ZAM, — SATE 


(Patrick Naughton , MI EZBBSGI SZ AZ — , BESTIGE KS Sm TIER 
A AMI SSI , Bit MT J 300000% ) „ 1994ÆFirst Person 
BJØRNT o 


Bi 


äs Ile un el AAA , Interneth a Æt ÆRA RITA. DERAS 

KE ETEN A Da Reda Els LANDE. 19945 KS HUMAMEEH Mosaic , 1% 
Æ M993F EH Il Er ER CS PF DAYS Fre LEINebilluias ( Mosaichy 

—åP5 Marc Andreessen 5). SN , Abt lt T sem EI WAR 
^E , SSN , Dick lee oz, BARA f NetscapezsajEJEJ 
HA NZ FORA, NISEM). 


Teja z SunWor 1d 1YIBJEJAR , GoslingitfE19945F HR , Javai& ANYA RAT 
Bl: "FREE MAS ass. RUBBER OS S tee 
PAANAN. SAT På ZE— XD FELAG AT ARE, 
BRA, FMRE Kuss, ` 


THIN SS SS Patrick Naughtonf[Jonathan Payne F RAY , REA 
HotJavaxllu&gg. AS MAMEJavalarEikeXBHJB67J , Hot java lee au ae 5. 
igit LEHOt Java ll aes RR ÆNA PRUT ERTVAAG. XX— "FANENE" Æ 
1995765 23 HHJSunWor 1d FA ÆR , ASIA S MESES avaa hiii 


19969] , Sun fh I JavaB BL NRK. MIRRHERA aval. Be 
fTEIERSMIFHATA. Bu , LUER Java 1. oC HUT LANKA FERES 
XAapplet , (ATANSBEHTENIDÄR. 1183 , Java 1.089089 A DEASH 
FARSI ER. JAR Java 1.13% "Som SRA, KAKIH S R 
KIBA, HIGUITA NO Y PS AEREA, AUTIMAR SIR ABS ER EE, 


1998FJavalneZz MAIS AE ERR pJava 1.2RR. IX hRZNEXIN 7 FETE 
ILAYGUI , 4TH'ERSISDEZT Ee S SHT RE ARE, FINSE "AGS , BB 
Men" Digg, 1£1998fF12A Java 1.2MH=<AZA , Son WA ga A EM 
MUSSENNIRS| "Java ARMENIA FAT Há. 2iR” . 


PRS EWER ZIN, Sun Y NHI : TÆR TF Lee A TUE 
HI MÆR ; ATÒ TISI ER”. ABE AER, 


FRÆNA. 3701 . KANE Java RAH T HIGH. TET ANKE , JE 
SAAIE. MA, EIET — bug, HEIHE, Java applet RØRER , H 
SULTER IKONER , (Javadi RS EN BATES. 


5 ehe EI. 1ARLGR#— NN I av ES MH EXEOAASIKRA ( 30€ RARA 
J31.5hx , TE2004TEHJJavaone iv Z JE , INF H 25.0) . AMT ZTEHJIH 
R, MARANA Y ZA] (generic type) ( SÚFC++8I97IR ) , HALE 
EF RINKS LA ENE. 55h, KABIL VICE RABE 
HEMNES NE: “for each" få, BYENE. 


ike ( RAIS.) F2006FFRK AN. BE, X MRAZ ANS NI BIT 


But, (BE, DUE Empire , HESA. 


BEE HE PU EET TE ETNE z RS Bs , Sun Microsystems TC 
BE] , + 20@9TFAOraclelly, Java IA RIE SIRI. 83020115 
Oracle zh I Javaj — NARA , Java 7, RARAS ESSA ADA, 


20144 , Java 82F E216 , (EUT 20F RIX DIRAB SI RAWLS. Java STAR y 
AÐ PAST” MEDIA, JURA HAH R. HARA 
ESA, JavaE DARE LAR. 


1-1 ÆR J Java ES UN 2SEEBU ZEN. BASE , WARE EH (API) 
AJANS ^E T IRABIS. 


K1-1 Java p ARREA 


hg ZE F D) TS ri 285 KISE 

1.0 1996 Ba AG 211 

1.1 1997 "pits 477 

Be. 1998 strictfp mt 1524 

1.3 2000 I 1840 

1.4 2002 Hr 3 2723 

5.0 2004 CG 0325 “foreach” MH. oZz ANNE. 3279 
TUBE. MOE, FÅ 

6 2006 X 3793 

7 2011 BET PATH) switch, HANE. my H Æ, 4024 
a ey AIR MGE 

8 2014 lambda EIE, BARADERO, MALO HE / AY 4240 
[A] FE 


1.5 XF Javaj% DIR 


TAREA, ROUA THEE F a va is , ANAL T RE. 


1.JavaRÉHTMLAIH FE 


Java HERMES ` HTML THAN I AA e HT TEM ER 
Java appletHYHT™MLy EZ5), HERA AMA [E] AL. 


2.(EFEXML , MATE Java 


Java B RENTE ` LEEN. TOERE AER 
HERALDO, Java APIXIXMLALEBIEGUI (RIS. KAN, SEO 
$=J5MLIEFAIavaS. HUMAN mes. 


3. Java MERA INENG AE 


ESE SAN A, OOS E YLE IEA 

HAI ASEA BARER OHR. REE ` NBAH 737i6Javai&gm. 

EASP, EEUU Hav EVS au a Ee UH Ell SCH HA. Java 
PORT EASE TERENA. FANE, HABAN Ci ANE— 

` , Am, PE aval SCIRE , METE SN ANSA. 


4. Java MEI HA VANER e 


Me E, BATA ARE. (BESIP , RER UAE 
ÐI , EKAN , Objective CGIAKAISwiftEiOSIKÆ EMAAR. NG 
aa PAE) LI JavaScript Si, Window FEER ab C++ BCH. 
Java ERRSS Bm ET SAO Aa RAL. 


5. Java R YEN FE RISE 


Java PVR ATER IRIS , (RS Eer A GOSS WU av att C++ Ci, A 
LARAI Gre yn, TBBSHERWABSE,^ SI: C++#ll 
Visual BasicåNAYTHB, 


XENA ? HARRIE SHIA ES HAT AeA , TUA x (ČE 
NIA. MERRE ` BART DIME AGA. (ENE? 

ARALAR HA BEE LEIRENE ? Te STI LER AA IR 
feit FERGER ? Java AK DIET TEN EN AS 
ENEE DIS, GIRO ` EXPdWebJwFHTIAEA. Javal (DT TREIBER, KÆ TAN 

SNTE, AER Java RENNE ER. (ix EJ FE ava Pk VORE. 


6.JavaÆS HA, MZE 


Rel Java, Sun REF AB APARATO, Eë unt lau al Au 
ZAIREN, ANDER SKA AZA ADAN FAYIT FE PINE RRS AWA 
a]. BWSR ees , AMIR SS , MRE 
fp. Java TERI, AUTRE". 


IFA CE2007 FRE TREERE , SunÆRRIava HAMA HE General 
Public License (GPL) Mælk, Linux t HÅVER PHG USE. Oracle 
—BESUJT RIF Java. Hr ten, TRJÆGPL , IO A ABEJA 
BEEF , AF RE DOE Java , SERIE PREMER SELE. MERE 
TERRA TUSKA (SE FHJava , MAN MAGANIT], KRAJ ja. 4 
vi, IVERNE RA EMSS , BRE Java træn J. 





7. Java RUN , RUIN FRENN FREE FERIIS S 


EE Java Ef EA, DC au a MUAT Nas, Ik AE HJava AS 


YFJavaRANÆRE!E , MiIIDEHBZ(RSFIY. (BE, SABIA SIS 
MIE JE SEJEM RTA SIRE, — MBE av ate 5) UFRUTBZATARBS Co EEFPAB 
ERE, 


8. FAA AI I av ae RENA russ 


Fra HJJava applet ANN BE Isis. xtlataeapplethyeX , BI— 
APYE ll Srel av ae, FAM, AZU avaj 51T ftWeball REC YN 

MINER. Sí, RZ Javaj FåMENebiR5 28 Ein ÆRA FRA 

15. 


9. Javaj FE E ENTEN IG 


XjJ-8RBHJJava , HUKT EE KRHKANHNDDE , BABES AINA. HRA 
CURAR, HUSS TH Ia va iaa, Xjapplet LTE PAPEETE RE 
REHA. BE, MIRRA I 5 RIEANTBRAAZ. RXR T Er 

ERE), fusunL IA JA *BJOrac1eRMENIFRÆ. AS id 

E, (RI IESEL Slava. BUR , LÆST EN (nd owes FT HUT AHA 

Word RENE Nes , HER f EXE, NITZ AE MIF 
INTE HESS. 


BLAKER AE Al as PER y Java, MEINAR TAPIK 
(#f[Word B, SERRE , DU AYN IGTETIEH Java, RE TES Java FE 
201EZ A, , SHE HAI REO, JavatEZÈ152. 


10.JavaScriptEJavak tig sik 


JavaScript CC IMSE HAVIAES , HÆRNetscapeX HAY , RRS 
SU LiveScript,. JavaScript HYiEiZZS(LJava , REZI, SEIT, 
SÅ, AFTER. JavaScriptBH)— T T 5&GZetaETZJECMA-262, Java 
appletiBHL , Javascript ERRESA trar. Fl lavaScriptiEls 
TIME ARAS, Mapplet Rake A RBS SAI, 


11.f£ÆJavarJLAÆÆf AJ Internet KÆDE ET Sil 


lau alt, ENTE | FESTA SIRE, FE 
ÆR Java po ATT EU USER. , IA PIA GI eA TARTS 
YL, FIA ERE Nite HAAR SIRS. SÅ, MALERE 
ZE, WIISST , BRIAN. KENA KZ ER 
TELE ,puJavalB)fg4 4. FI Javan EEX Androidin ÐI, 


ABE "ePUBw.COM" 248 , ePUBw.COM #A(KESTE: ANTE 


FSS Fak! ! ! 


228 Java ixi ING 


AZ% Java f& BO, 
A JI5SfTE HALM HER 


AER 7 LA 


AT4£gjfisíTapplet 
A (SE HÆR AINA 


NE FE MEM ZA Java FA LEE (IDK ) LIK UNA FRISTER ANE 
Ee ERE. AAC AEA applet, 1217I DK IBID RJE TEZE 
PREM. All, RS REE MEAS ANG. JIH , GÆREN 
(EE RIR BITTER AN au Ae, REFERRED , BERAR 
e ARAB, ues) NAME Ee Dor Dicht, BS f NERA , AE 
TELE, MUESTRA, FAM Javaff Fikitiss. 


2.1 Y%Javaff& LEG, 


OraclezNMa]jyLinux, Mac OS X. SolarisillWindowsiR/H f Java F R LES) 
(IDK) HIS. RRRA. AFRA REFERA FARAR 
ASA , AE, IS AI E ANI ARIF AZ 


2.1.1 PÆXLJDK 


FA pikJavajJT RIBE, AJLGABJoraclepyus : 
www.oracle.com/technetwork/java/javase/downloads , fE4BEUETEEHJEX EZ 


IL ASE SUNE. 1872-1884. 


2-1 JavaAig 


A GE £ 5 NN: 
Java Development Kit k 5 Java FE AEE da fit FH B) At 


Java Runtime Environment r mr 1347 Java FE BJ HP ET AY ERE 

Server JRE — | FE] - S fr L5 47 Java FIFE 

Standard Edition SE Irma J RENA Java FÅ 

Enterprise Edition LEE [Hj SR 2 AS HR SF tie AY Java FA 

Micro Edition | ME | FIT FALL Rm PE TZ HJ Java VER 

Java FX |— MIFE SED] MERA, TE Oracle fif Java SE Zè fi WEAR PRE 
OpenJDK — | ink SE DI TATTIS, NE DU GARE HEX, JavaFX 
Java 2 D AREA, FIFA 1998 Æ ~ 2006 #E2 [a] fy Java ¡RAR 
Software Development Kit | SDK |= AAA. FA TF RA 1998 Æ ~ 2006 fE Z [6] fit] IDK 
Update FEE Badi DIEU, na bug ÍZ 1E KRZK 

NetBeans | — [Oracle HÆ MIF AVI 


REGES, JDKz&Java Development KIDS, BfiRALAYÉ : KANLAON 
KRÆ. 2 ~ KRL. 44 RI Java SDK ( RFR RE , Software Development 
Kit), TERIER, voller Eil, At, KE ÒAIBZJ ava 
IATA (IRE) , LOSEHNHUEROS fe. MH AE ARAN , 
Mee! II PE ER EEA F Mizik. 


RX, Java SESXKEHIN , #ElXJƏ Java EE (Enterprise Edition ) #IJava 
ME (Micro Edition) , GH#JavakyYtr hx. 


Java 2X HEAT 1998, Zäite un El AR ESTEN) SE TEASE 
MMR SHIA SIR IDK 1.28JEXZGA. (Be, ATEKRAZEA EM 
ME, ALUAEAR LEBRA SYIZAAA1.2, Fe RAHA. 3, 1.477 
5.0, (HE, Java FARE MA NJava 2. Alb, LA f Java 2 Standard 


Edition Software Development Kit (Java 2f7EhR4A(HYTER€) ) Dis. ohh , BD 
J2SE SDK 5.0, 


s JAHJJE , 2006 FRASE. JavatWERRRIT- NEA A I Java SE 6, 
HÆVE S Java SE 7#DJava SE 8. Zid, “NW IS E51|F1.6.0. 1.7.0 


#11.8.0, 


H0rac1e ÆRE ASPA FAU DER A OM ED , HERE. BA : 
Java SE 8u31EJava SE 8993 URET, KCHWIRASEI1.8.0 31, BHA 
SECA MAL , GRESTE DKA. BO, HABA ENE 
LAHAR, "Bat LÆSE "hai , wR. 


Xj WindowsskLinux , 27x86 ( 3244 ) F0x64 ( 6444 ) HRA SIEM, jv 
LES (RATER EAR AK AE ta LEDER, 


WFLinux , IARJLIÆRPMY FA. tan. gz MAF IB A Re. FTE (BAS , 
BY LIER A (HS Bee ES NERE 


MERE T HS IM cre SEJIDK, FER INN : 
zni a NM , Amn Rac. 


El... : Oracleje(H f — NAKO , KFÐ Java RE (IDK ) FNetBeans$ 
ARIS GOU TR SR H AÐ, MAE TR au at AO, URL 
FJA(EHNetBeans , HLB Mhnttp://netbeans.org Fèk. 


2.1.2 IX H DK 


RAIDKZIE , FET FN TA RAF RSP , EASE NES. 


EDA , ZEBSAjakaz. GRI, KE jadk/binBRH], Æ 
j8/opt/jdk1.8.0 31/binEkc : \Java\jdk1.8.0 31NbinHEZ. 


ZEWindowsEkLinux EZZZÈSIDKAY , AK EF INSTANT ` Gjdk/binB EN 
EAT BAR HUT e ke ie E EE nS HAAN BAN El 713, 


export PATH-jdk/bin: SPATH 


ER Ae M + Control Panel + 














Adjust your computer's settings 


System and Security 


pio eini : x 
Reve your compute states [ORE IET Ia 
Back up your computer tad ei a A 
Find and Fix problems 
Network and Internet Action Center 





View network status and tasks s 


a. System and Security Review your computer s status and revobye issues 
"mE. Choasehamegroup and sharing 4 


a Change User Account Control settings | Troubleshoot common computer problems 
Restore your computer to an sarlier tere 
7 Hardware and Sound 
View devices and printers 
" Add a device 
Connect to z projector 
Adjust commonly used mobility s 






Windows Firewall 
Check firewall status | Allow a program through Windows Firewall 





o View amou nå of RAN and processor speed | Check the Windows Experience Index 
EN Allow 


— | B Device Ma anager 


5 remote access | Seethename af this computer 
= Programs e 
1 | Uninstall a program 










KL mM + Control Panel + System and Security + System 


View basic information about your computer 
Windows edition 
Windows 7 Professional 













Copyright & 2009 Microsoft Corporation. All rights reserved. 
TG Advanced system settings Service Pack 1 
P. Get more features wih a new edition af Windows T 


Eetrieving system rating 
Mot Available 


32-bit Operating System 
Ha Pan or Touch Input iz avadahle for this Display 












Computer name, domain, and workgroup settings 
Computer name cay-Pi Wi Change settings 
Full computer name cay-PC 





See alza 





WORKGROUP 


2-1 Windows 7PiREZ ABE 


E) "KATE (System Variables ) JU% , BPS Path., m 
i ME (Edit) ZH ( SUEl2-2), HjdkVbin BSE DIS EU , HA 


-ME SIBAT, MITRA : 


jdk bin; other stuff 


You must be logged on as an Administrator to make most of these changes. 
Performance 
Visual effects, processor scheduling, memory usage, and virtual memory 


User Profile= 
Desktop settings related to your logon 


Startup and Recovery 
System startup, system failure, and debugging information 


Variable name: Path 


| Variable value:  c'ydk1.8.0lpinjPT2e1System32WindowsPc | 





12-2 Windows 7“#“iZÉgÉPathIMi: Tè 


IRRADIA Da va ER, Wc : \Java\jdk1.8.0_31, OSEBI 
BANEN , AAS Program Files , WEE EET HIN e ISS lA : "c : 
Program Files\Java\jdk1.8.0 31Nbin" ` HBH, 


AEREA. Jem Aaa GE LDSEHIEREIESG, 


EA FNISE TS LEA : FA TEAK, FA: 


javac -version 


ASIA SRL MER : 


javac 1.8.0 31 


2051521440 "javac : command not found" (javac: : SARA) "The 
name specified is not recognized as an internal or external 
command , operable program or batch file" ( JEE ME TEDE NB 
<. HITIRI) , MARIAN WARNER. 


2.1.3 FER NHFS 


FROL DOK PLINERS src. zi PÅTAR , DIG FURRE ii 
RAAD. BYRETTEN AA AAA. EE : 


1) AI Bu, HHjdk/bin BRENTE. 


2) FEAR PEEL —NAR javasre, MERA, TIE MERO NE 
ng 


mkdir javasrc 


3) ÆjakH NIKEA (src. zip, 


4) #@src.zip FR Raj avasre HR. ELABORA, PATA Rp 
ANS +. 
Z. 


cd javasrc 
Jar xvf jdk/src.zip 
a a 


Diz: ere. rips AT MESSRS, EINE SKRI 
CB: SOUND ) be 
http://jdk8. java.net, 


IA TEESE , uE — NHF IDKE JE VIE, DL ERM hour 
http://www.oracle.com/technetwork/java/javase/downloads FX NX 
få. FSR: 


1) FA AHA. DX NMH J9jdk-version-docs-all.zip, HR 
versionÆr RAS , Giangu31. 


2) REMERA, doc AREA NE BHIMERIAF , Wjavadoc, AN 
RER , ALAM ASAT SCAT LF : 


jar xvf Downloads/jdk-version-docs-all.zip 
mv doc javadoc 


KE version MAJA RA S. 
3 ) DRAE javadoc/api/index.html, FX PANES. 


EPEK RAE, BLAMhttp://horstmann.com/corejava Rika). 
EE FFO tÆ Pip Xf#corejava.zipP. MUWSA UZEENI. 
ENS BstcorejavaH, URER , JUN SARA T LE : 


jar xvf Downloads/corejava.zip 
LN AG 


REK BUE Microsoft Visual Studio FAREN , (Ral RE 
SIATA- ES FASE PALIN VEN LANA 

Zt. IDKRSLA KEV. PA IMRE fo l I PWEN ap KEE, LITE 
(RAR , NIT DE RIBE. Æ Mia aval, (MORA ETTE RH 


ALARA Java IZ RELE. AYN, MUA CHUTERNSR , (RELA EFE 
FR INANG TI, 


NT, SE SEAS T Java WBA Ra , (RA BEBLZ fp == së FEBS 
BING. R—DPET ASI ANS. 


EOI M AÐRA ` MMLI Tma au a, 
1) JAN £m ER. 


2 ) HA corejava/v1ch02/WelcomeBs& ( CoreJavat&ZzZ& A 47/91/1049 AJ 


*,48%42.1.37). 


3) EN FIBIB3Jdp : 


javac Welcome. java 
java Welcome 


Ala , ISTE Zime LT SE TAJ. 


= Terminal 

-$ cd corejava/vlch02/Welcome 
~/corejava/vichO2/Welcome$ javac Welcome. java 
-/corejava/vlcho2/Welcome$ java Welcome 
Welcome to Core Java! 


-/corejava/v1ch02/Welcome$% | 





El2-3 Jerta Tree lcome , java 
MER TC J $ Nava. 


ABA , MUDAR BREED ? java EF T JavafmiEgS. DIN 
Welcome.javafmixÉBkWelcome.class, javaff&RRshlava Htl. FEAT 
ERE class Mt 





Welcome EFFES. ERAP HAT She. (roll ee 
2-19 AVA. (ÆRE, PREC MLPA.) 


EFs 2-1 Welcome/Welcome. java 


2 “This program displays a greeting for the reader. 
* (version 1.30 2014-02-27 

4 * (author Cay Horstmann 
*/ 


6 public class Welcome 


5 public static void main(String[] args) 


9 

9 1 

10 String greeting = "Welcome to Core Java!"; 
11 System.out.printin(greeting); 

12 for (int i = 0; i < greeting.length(); i++) 
13 System.out.print("="); 

14 System.out.printin(); 

15 } 

16 } 


TE (SE FB RI UMC AINA , FSR AN TER me H 1510 SYRER 
Jf. BASH RSTER, Ge A BEI 


—ÆÐ IL TILA: 


ftLinuxiWEm RM, fè É Welcome. java Z AUEM S FAL. 


fEWindowsžiti F , fE Ba dir , MARE ERE Ves LE, BENA 
( FFallæNotepad ) EB PUTA ÆR. txt. ANF(EFANotepad4RiE 
Welcome. java È“#JjWwelcome. java.txt. WFRANWindowsizs , Mags 
Notepadappa 2.txt ES, XBANXKM KAT "CARE , Ik 
Hj, SERENA DIE, fBHüpSren, KÆRT IA, NEEDS] 


5,1: “Welcome.java” , 


URIKEIXF welcome ( w73/)VE ) ARALAR , MMNIZE STATS : java 
Welcome (WAX5). 1044 , Javak FINSE, 


URIKEIERXuwelcome/ java , RRANFSRZIWEN 7 java 


Welcome. java, MIRE HATS java Welcome, 


O: : Œ 
http://docs.oracle.com/javase/tutorial/getStarted/cupojava/ Eë 
(RAJZOT. HER [We ER SØLA ERR. 


2.3 ERE ANG 


FE, ME ERE Eas DITARIFANSII— T 3avafgFe,. KE MRAH 
HIRE, AND TFAZŽUH RE INE VE ESCH RING. DEAF 

BA, PARE, MERA k 451 ARE LASS RER 
RING , Eclipse, NetBeansžjllintelliJ IDEA, X Et, KISI 
(EIMEclipsejtčž5, SÅ, NIR(REM EM RIMI , FISH OE Se RI LA EH 

RERAMA. 


AP ENN clipsefi — MER. Eclipseæ—PPJLAM bud 
http://eclipse.org/downloads LE? NAS al RRHH ARIMA. EclipseH4 
4#ifijf]Linux. Mac OS X. Solaris#[WwindowsH9hRA. IT FERIAS, 1% 

HE "Eclipse IDE for Java Developers" , HINARANA AEE 21 64 
ALIA. 


KiEclipsef£HEAas R AE | HUTIX P zip KAFFAAJeclipsekzFr. 
RÉEAEclipsed Sta FHI BACHE, 
1) HsJEclipseZIA , MR Fyr ile—New>Project, 


2) ASA re au a Project ( WH2-4Aim ) . 


= New Project 
Select a Wizard 


Create a Java project 


Wizards: 


fi Java Project E 
# Java Project from Existing Ant Buildfile 
SS Plug-in Project 

> a General 

P Es CVS 

P E Java 

> E Java EE 

> Es JavaScript 


a 





2-4 EclipseHHHJ "New Project” Wéi 


3) RA NextiztH , Pyt "Use default location” EVE, HaBrowseSÑn 


Fljcorejava/v1ch@2/Welcome HR ( WÉ2-5). 


= New Java Project 
Create a Java Project 
Create a Java project in the workspace or in an external location. 


project name: frem 


O Use default location 
Location: |'homefcay/corejavafv1ch02/Welcome | Browse... | 
RE 

@ Use an execution environment JRE: JavaSE-1.8 

O Use a project specific JRE: jdk 1.8.0. 25 

O Use default JRE (currently 'jdk 1.8.0 25") Configure [REs ... 


-Project layaut 
O Use project folder as root for sources and class files 


@ Create separate folders for sources and class files Configure default... 


Working sets 
[ | Add project to working sets 


D The wizard will automatically configure the JRE and the project layout 
based on the existing source. 





[2-5 ECÉEclipse Lt 


4) &ax&FinishjZtH,. KAIERA. 


5) AE LEES LIZEJÉSTESHRBUJ—RS, BSZE Welcome. javaj th, UMEWIŽE 
BIHASA 7 (9082-61). 


= Java - Welcome'Welcome.java - Eclipse 
File Edit Source Refactor Navigate Search Project fun Window Help 
Ze m: AE Jodi EN MC AA P SVP Ð pi 





H Package Explorer å — O || Welcome.java K 


a $ > || Së 
2 * This program displays a greeting for the reader. 
v ki Welcome 3 + @version 1.38 2814-82-27 


+ Gauthor Cay Horstmann 
+ 


v H (default package) 





4 
5 l 
» D Welcome java 6 public class Welcone 
b BAJRE System Library [jdkl.t. / 
P 


public static void main(String[] args) 


9 

18 String greeting = "Welcome to Core Java!": 
11 System out.printlnigreeting): 

12 for (int i = 0; i < greeting.length(); i++) 
13 System, out.printi"=" ji; 

14 System.out printlni); 

15 + 

16 ] 

17 





— wiwi<q  xuaus i l l l  … 


If! Problems Ei @ Javadoc Ia Declaration v = y 


D items 
Description Resource Path Location Type 


Welcome java - Welcome 


2-6 fs&FdEclipseZmiEim wt 


6) Hii SS ata Etg ARLES (Welcome) , EëPÉRun—Run As—Java 
Application, TES n A TB GE. 

DUE, IX MEAN l&skbug (“FÈ , RENRBABJLT). 7971 HA) 
A, ETE GAS PASI vU HELT SAMER (KAASAR). VAN RATE 


FHEN— FE , LENA Ae , I] , string NANG FE : 


string greeting = "Welcome to Core Java!"; 


tåstring NAAT. ARR Mr AFAProblems, EAN =£ , 2 
F| MASHA PEREA NAAA string AH (NE2-7)., RED NERE 
BE. rte leet PAST , FILENE FAIR. TFT E 
REES E 


væ JER, clip RR a NE. raz NAT IS 
NER NE EE UE 


= java - Welcome/Welcome.java - Eclipse 
File Edit Source Refactor Navigate Search Project Run Window Help 


He deb a SEHR CR E E CHE CR E 


H Package Explorer 5 = O pi Welcome.java El 
1e [** 
* This program displays a greeting for the reader. 
+ Aversion 1.30 2814-02-27 
* gauthor Cay Horstmann 
+ 
public class Welcome 


1 
public static void main(String[] args) 
[ 


Bp&is v 
v i Welcome 
7 HH (default package) 
Fo Welcome. java 
b mÅJRE System Library [jdk 1. L 


string greeting = "Welcome to Core Java!"; 

System.out.printlnigreeting): 

for (int i = 8; i < greeting.length(); i++) 
System.out.print("="]; 

System.out.println(); 


D LD CO sé Ln A Lu h 
Li 


Bi Problems £ @ Javadoc |, Declaration El Console ~ MC O 
Description | Resource Path | Location Type 
v Ø Errors (1 item) | | | | 

å string cannot be resolved to a type : Welcome.javi ¡Welcome : line 10 ¡Java Pi 





< RE NE! 
A 
å 


2-7 Eclipse PAYA 


2.4 BTEC Ate 


WelcomeféFEEJEA m5 |EBAYIJAYXA. JE PAR, AO NSCB. IX DRE 
FE MFR FA (viewer) , SHUI HA TEMA. HA, 
Hán STE 21 TX E. 

1) FA Mama. 

2) #Acorejava/vich02/ImageViewer, 

3) HA : 


javac ImageViewer.java 
java ImageViewer 


SE) rn ImageViewerBYRTTEFFEILI (282-813). 


m ImageViewer 








2-8 j=ÍTImageViewerk FHTEFE 


IE , BEREFile—Open, ARRE re vir IE (FRIERI NBR NA 
HTA NIB). BAX TER, REE Rel HARZ ME 
Frhikt*rile—Exit, 


FARE MERA (F2F542-2), IZ MEFrILUE—MEFEKEZ , (H 
ÆR EE FB GC RERA ESR SERIE VE , HASS TA 
BARS. NYTE 10E ~ F12 EAS SIX HERE LNM FT. 


EFs 2-2 ImageViewer/ImageViewer. java 


1 Import java.awt.*; 
2 import java.io.*; 
3 Import javax.swing.*; 


5 /** 

5 * A program for viewing images. 
* (version 1.30 2014-02-27 

s * (author Cay Horstmann 


10 public class ImageViewer 


2 public static void main(String[] args) 


13 d 

14 EventQueue.invokeLater(() -> I 

5 JFrame frame = new ImageViewerFrane(); 

16 frame.setTitle("ImageVi ewer") ; 
frame.setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 

18 frame.setVisible(true): 

m ; 

20 } 

n] 


za * A frame with a label to show an image. 
25 | 


26 Class ImageViewerFrame extends JFrame 


28 private JLabel label; 

29 private JFileChooser chooser; 

30 private static final int DEFAULT WIDTH = 300; 
31 private static final int DEFAULT HEIGHT = 400; 


33 public ImageViewerFrame() 


35 setSize(DEFAULT WIDTH, DEFAULT HEIGHT): 

36 

37 // use a label to display the images 

38 label = new JLabel () ; 

39 add (label); 

40 

41 // set up the file chooser 

42 chooser = new JFileChooser(); 

43 chooser.setCurrentDi rectory(new File(".")); 

44 

45 // set up the menu bar 

46 JMenuBar menuBar = new JMenuBar(); 

47 setJMenuBar(menuBar) ; 

48 

49 JMenu menu = new JMenu( File"); 

50 menuBar. add (menu) ; 

51 

52 JMenuItem openItem = new JMenuItem("Open"); 

3 menu. add(openIten) ; 

54 openItem.addActionListener(event -> í 

55 // show file chooser dialog 

56 int result = chooser.showOpenDialog (null); 
58 // if file selected, set it as icon of the label 
59 if (result == JFileChooser.APPROVE OPTION) 
60 d 

61 String name = chooser.getSelectedFile() .getPath(); 
62 label.setIcon(new ImageIcon(name)); 

63 ] 

64 HÐ; 

65 

66 JMenuItem exitItem = new JMenuItem("Exit"); 

67 menu.add(exitItem); 

68 exitItem.addActionListener(event -> System.exit(0)); 
69 ) 

n ) 


2.5 f4j$&3tisírapplet 


ALEGAR NEE Java EFE. "Cl SPUR AMARE, ARAU ARE 
Fe. An, EUL AEA, BR Iava KEE RAMA avales tis 

— URAN WAN” eX , Jl 13 
Hobes Aler applet , LIMSNMAEMENeb SU RE PET ` URINEN, 57 


AX viz 
































PEAK MIF , BREER. 


Ek JAGGA ld HEElCoreJava/v1ch02/RoadApplet , AG , tA FAAI 


ANS > 
co Ze 


javac RoadApplet.java 
jar cvfm RoadApplet.jar RoadApplet.mf *.class 
appletviewer RoadApplet.htmi 


Bi obt S TEapp let SÆ SSA IPEIKINA, IX Napplet El EFS Ans 
DÆ RI BE GNG n. 1996F , applet les ne SU EFE 
B 


s" mO 


Applet Viewer: RoadApplet. class 


Slowdown LE Arnval 





É]2-9 applet BF 8/1] HEIDI HRoadApplet 


FAN VEKARESIEFARAEAIAABIavagmiFssAYAAY. EFRoadApplet. java 


JS VI RSE PA M (ERoadApplet.class, 


AUX R Ra java. HA, Aja LERNTE “IARM 
14" . AlaaHappletviewerfz5 , RLEÈIDKE HA NIH, TUBE 
applet, FIX TEÆBÆ—PHTMLX HE , MARE DJava 38 (HE, 
RoadApplet. htm V (HIPO SUNT RAAE FEE 2 - 3877, 


FE 2-3 RoadApplet/RoadApplet.html 


1 <html xmins="http://www.w3.0rg/1999/xhtml "> 
2 «head»«title»A Traffic Simulator Applet«/title»«/head» 
3 «body» 

<hl>Traffic Simulator Applet</hl> 


5 

5 «p»I wrote this traffic simulation, following the article &quot;Und nun die 
Stauvorhersage&quot; of the German Magazine «i»Die Zeit«/1», June 7, 

8 1996. The article describes the work of Professor Michael Schreckenberger 

9 of the University of Duisburg and unnamed collaborators at the University 

10 of Cologne and Los Alamos National Laboratory. These researchers model 

11 traffic flow according to simple rules, such as the following: </p> 

2 <ul> 

13 <11>A freeway is modeled as a sequence of grid points. «/li» 

14 «li»Every car occupies one grid point. Each grid point occupies at most 
5 one car. </li> 

6 «li»A car can have a speed of 0 - 5 grid points per time interval. «/li» 
d <11>Å car with speed of less than 5 increases its speed by one unit in 
18 each time interval, until 1t reaches the maximum speed. </11> 

19 <li>If a car's distance to the car in front is <i>d</i> grid points, its 
20 speed is reduced to <1>d</1>-1 if necessary to avoid crashing into it. 

21 </11> 

22 <li>With a certain probability, in each time interval some cars slow down 
23 one unit for no good reason whatsoever. </11> 


24 </ul> 


26 <p>This applet models these rules. Each line shows an image of the same 


27 stretch of road. Each square denotes one car. The first scrollbar lets you 
28 adjust the probability that some cars slow down. If the slider is all the 
29 way to the left, no car slows down. If it is all the way to the right, 

30 every car slows down one unit. Å typical setting 15 that 10% - 20% of the 
31 cars slow down. The second slider controls the arrival rate of the cars. 
32 When it is all the way to the left, no new cars enter the freeway. If it 
33 is all the way to the right, a new car enters the freeway every time 

34 interval, provided the freeway entrance is not blocked. </p> 

36 <p>Try out the following experiments. Decrease the probability of slowdown 
37 to 0. Crank up the arrival rate to 1. That means, every time unit, a new 
38 car enters the road. Note how the road can carry this load. </p> 

39 

40 <p>Now increase the probability that some cars slow down. Note how traffic 
41 Jams occur almost immediately. </p> 

42 

43 <p>The moral is: If it wasn't for the rubberneckers, the cellular phone 

44 users, and the makeup-appliers who can't keep up a constant speed, we'd all 
45 get to work more quickly. </p> 

46 

47 <p>Notice how the traffic jam is stationary or even moves backwards, even 
48 though the individual cars are still moving. In fact, the first car 

49 causing the jam has long left the scene by the time the jam gets bad. 

50 (To make it easier to track cars, every tenth vehicle is colored red.) </p> 
52 <p><applet code-"RoadApplet.class" archive="RoadApplet.jar" 

53 width="400" height="400" alt="Traffic jam visualization"> 

54 </applet></p> 

56 <p>For more information about applets, graphics programming and 

57 multithreading in Java, see 

58 <a href="http://horstmann.com/corejava">Core Java</a>. </p> 

59 </body> 

so </html> 


ANER BARSHTML , (RZTEIXEBIKEHTMLiniCHIappletin, Xl appletE 
A Méxapplet , HTA fig /ÆRoadApplet.jarfF, appleta@ighRappletins 
OPHIRTEHTML IRE. 


A, applet EN] hed, ERIE, WARS mes Tja Aua ees, 
kaakaa. Xe , SIF(IEFBFirefox. 


ANFR(SEFBWindowsEkMac OS X, Firefox BJ AA IT RN IA Java. Œ 
Linux E, WEA PARIS SIA NL : 


mkdir -p ~/.mozilla/plugins 
cd ~/.mozilla/plugins 
In -s jdk/jre/1ib/amd64/1ibnpjp2. so 


FRE, OI lune A about : plugins , ER Javal. TRE IX TEN 
HJJava SE SKRÅ , JIHEBIXMIMEŽEHapplication/x-java-applet ; 


version=1.8, 


iz PA, JR ass SZ) 
http://horstmann.com/applets/RoadApplet/RoadApplet.html , WATT 


aid, AURA applet. 


ERE, HS EA Jappletid Fig, horstmann.comHk95535 EHJapplet 
ANT SS. AVSAZA-EIX, 1 Java UE ER NEEB RITER, 
ARR WEB, ABA NB BIR. UAB A EIT 
applet, SIAH , IXÆ—MRAAISL , BEE LÆKRE app let 
STRAE “WA” $, BESAS ABOUT Må, BAD(EEOracletb AAA 
;DRAAIZENET. 


73 f BER NG, ol loft avat OST AMEN ERIN applet. Bic, FJ 
FHJavaffrslHin. 


AE ril security ( ZE ) frnfledit Site List (ENNA NI) a. Æ 
Add (120) , HA file: ///. HBO, REP PAPER , BAKER 
ok (WÆ2-10). 


MENA A LATEX AA 
corejava/v1ch02/RoadApplet/RoadApplet.html , applet ARAINA [E 


ÆR. Gs ERO 2 E 117175. 


Ba , GA Hi 2-4 HD 04 SX NappletZ&BY CAD, We, HEEE BE — FT. 
TELEP , ASH Nl app let Dë E, 






Ø java Control Panel EE 
Advanced 





Exception Site List 


| General | Java | Security 


= Applications launched from the sites listed below willbe allowed to run after the appropriate security 
E Enable Java content in the browser prompts. 


Location 


lasi 


Security level for applications not on the Exception Site list 


2 Very High - Only Java applications identified by a certificate from a 
trusted authority are allowed to run, and only if the certificate can be 
verified as not revoked. 


@ High - Java applications identified by a certificate from a trusted 
authority are allowed to run, even if the revocation status of the 
certificate cannot he verified. 


| Add | | Remove 
“la FILE and HTTP protocols are considered a security risk. We recommend using HTTPS sites where available. 


[came | 
Exception Site List 


Applications launched from the sites listed below will be allowed to run [Bl Security Warning - FILE Location 


after the appropriate security prompts. a, 
Including a FILE Location on the Exception Site Å A 


EN 
E | Edit Site List... | List is considered å security risk ^. 
| Restore Security Prompts | Manage Certificates... Lacie: fed 


7 Locations that use FILE protocol are a security risk and may 
mem | Cancel | Apply | compromise the personal information on your computer. We 
: recommend incuding only HTTPS sites on Ehe Exception Site List. 








Click Continue to accept this location or Cancel te abort this 
change. 





| Continue | Can cel 


El2-10 HügiJavaf&fEANHbapplet 


| A Traffic Simulator Applet - Mozilla Firefox _ Ox 





€ ši) @ file://data/cay/books/cj10/code/vichO2/RoadApplet/RoadApplet.html — vej) & Ø = 


Try out the following experiments. Decrease the probability of slowdown to 0. Crank up the 
arrival rate to 1. That means, every time unit, å new car enters the road. Note how the road can 
carry this load. 





Now increase the probability that some cars slow down. Note how traffic jams occur almost 
immediately. 


The moral is: If it wasn't for the rubberneckers, the cellular phone users, and the makeup-appliers 
who can't keep up a constant speed, we'd all get to work more quickly. 


Notice how the traffic jam is stationary or even moves backwards, even though the individual cars 
are still moving. In fact, the first car causing the jam has long left the scene by the time the jam 
gets bad. (To make it easier to track cars, every tenth vehicle is colored red.) 





r HAA F 
nya, GP PPO TET a 
e, pg egg EN n m Si Re vain 





For more information about applets, graphics programming and multithreading in Java, see Core 
| Java. 





12-11 TENIGIESFPIAtTRoadApplet 


Zeep. A RoadApplet/RoadApplet. java 


import java.awt.*; 
import java.applet.*; 
import javax.swing.*; 


had Pr ks 


s public class RoadApplet extends JApplet 
6 Í 
7 private RoadComponent roadComponent: 
8 private JSlider slowdown; 

9 private JSlider arrival; 


11 public void init() 


12 í 
13 EventQueue.invokelater(() -> 
14 í 
15 roadComponent = new RoadComponent(); 
16 slowdown = new JSlider(0, 100, 10); 
17 arrival = new JSlider(0, 100, 50); 
18 
19 JPanel p = new JPanel (); 
20 p.setLayout (new GridLayout(1, 6)); 
21 p.add(new JLabel("Slowdown")); 
22 p.add(slowdown) ; 
23 p.add(new JLabel("")); 
24 p.add(new JLabel ("Arrival")); 
25 p.add(arrival); 
26 p.add(new JLabel("")); 
27 setLayout (new BorderLayout()); 
28 add(p, BorderLayout . NORTH) ; 
29 add(roadComponent, BorderLayout.CENTER) ; 
30 HÐ; 
31 ] 


33 public void start) 


í 
35 new Thread(() -> 
d 


37 for (;;) 

38 í 

39 roadComponent.update( 

40 0.01 * slowdown.getValue(), 

41 0.01 * arrival.getValue()); 

42 try ( Thread.sleep(50); } catch(InterruptedException e) 1) 


) 
44 h.start(); 
) 
(ENE , FIFI TEKME T avaf FRIE] TEHLE 3:87 TE 
Javaa f. 


AHH "ePUBw.COM" RI , ePUBw.COM #B(KESSTEEHY(IE 
FOB Rå ! 


238 JavaPJEÆ ME FIAT 14 


A — NA BAY ava ru HER 


A A fE CH 
APER! 
AFF 
A ČE 

A KB 
AZAR 
A 2528 


DE , RECA f IDK , FESEPIZITA2E RIVER. FIN 
IAEA Java HE it. NEI ENESTE ( WES 
BI $T) Java PESMI, 


SPS ERERESWCAZX , ER au af SGU WASH Re HRAZAJSIH, 
Tee tase RESTAR REE AO. FJ MELIM BEN MAHE 
Sr. INE GUIA ava BEFRING ET ZANJ FILT ENE 


Fen, ALERT DEBE f AN A HA 
IV FEBR CEDE Rem RADAR HEH, 


Rasen ds AS DIS ARNI 
FR, NER IE HEC CEH, IFR AER Visual Basic Rm 
ES ROP , PAGES AMA AA ASMA bees , 127G AL 
ARAZ BIH , SS SSSR TAR A epes, 


3.1 — NB 5BRJJavaMLFHTEFE 


Raat Pi au aM BER , CRRA SERIEM BOP : 


public class FirstSample 
public static void main(String[] args) 
System.out.printin("We will not use ‘Hello, World!'"); 


} 


STER ER ZA 818 , (EETEH lau a ME e AKPA, AEE 
RHA. Esc, JavaK DANE. UREN [A BABA (RI, #mainif 
EpíMain) , Seier, 


TIE - NEGA. A SpublichK Ainley (access 
modifier) , GER TER Rs ARBOR ERTVRBBUGIRK SI. 1135 
AGE E NFS RENE UE ANS. Ce Las e HI) au A Ee Pw 
FRASER ERR, RE, AA UA MIE FIS ENGS 8 , HAE 
IEN "Wier, EMPRESAS AMA au ae, ELA 
yh , ŽENE Hr Java EFF applet AYR. Java HIR e rb AS 


VITNER, 


Aves class HARER. JavaPEMSZAJANJREKA. Sep FF 
I, BATUTA AS. KEBA LARA). (BERGH Java 
(RAF (MIRO , publicekclass ) {FARR AFIKISHE MIA ). 
EIA M0) ( S4FirstSamplepiSia SR PADE) : KEELAS FYH 
LAH. MISS DES NAK, STR —NFHENIZAS (CAPE 
— NE HB EAS FEI Aa BA. URES, WS ES E 


CamelCase). 


JR ADM ED Sele) , HA. jav FAI ÆR. AH, FAXES 
DASH FAR /IFirstSample.java ( PARIERA R tE , ANS AER 
HJ , "FW BESBRBvfirstsample.java), 
URE REE SIX PC, FIRS PA (HURA AR, ERROR 
(32 foU SI—T INES ELE GE Java fen Ni LTE SH: 
apTA/IFirstSample.class , HS FREE TERP. SA . (EH MAX 
(TRATA NER : 

java FirstSample 


GEDE, RESAN. class RE. ) BRIDE, gies LR "We 
will not use Hello, World !” 


ER 


Java ClassName 


TOA, Java NU AE ERP main ARIAS (KEI "75 
JA" alaa RDA "RET ) , ACA Y PADRES AT , ESA SIF RIKIN 
Bá Dmainjik. SA, tBnTLUSEFHP EXE BO rA , #EfEmain]5 
PARE) (BIEN BEDI ) . 


= ERE ` ARIEJavalB AMO , main AVA EH public ( Javai& SM BÆ 
WJava se EEDA. FJLIMPMUENttp://docs.oracle.com/javase/specs E 
blak Pak). 


ANE, SmainBiEAsZpublicHi, ALA av aS e] LAAT Java HE 
Fr. AMER RIRES SKT bug, MANE , FILMER 

http://bugs. java. com/bugdatabase/index. jsp Hii Nbug 154252539565, 
IX bugtERBH "XI, ARES " Sun SSA LAIMA : Java NE 
( f£http://docs.oracle.com/javase/specs/jvms/se8/html ) H%BER 
mainJ3;k—kEzEpublic , HH VEBIX bug AO Eh RRA" . TE , XX 
^B ERES IAEA. fEJava SE 1.4 & LJ SB RA main jAEFpublic 
HI. 


A Enid S] LARME NE. HELLA EE DRE Le nF HIT CE bu gik 
PÆRE RSS, CENA LARA, HELENS 
JavaHIRTA HD tea Y BEER, PAI, Sunat da va HERA LR 
iBbugil es MERIT ENS FLAA Ame , EME Y RER 
J), KEAN, Sun Er F RAJ (Hi JEJATSAIbugil SE , JE HERE RAKA 
ERAI N—NIDKRAET BE bug, 


AA VE PARES). TEJavaH, RREC/C+H+ HE, BATES KIMEN 


BED CESAR). Java HAAS í Fa, FH V ÆR. 


KE DENE RAME ES | Ri Z ILA MESO, a Ad mL 
TINT. AU, HP EH Java ERA PAGA A CEMNA TE 
XS. Æ FÉIERE , Fl NADE TAKE SAVE. 


KANE ET ARAB static void, m NET Fm Java REF DENN 
BD Wl. ESTIRAR, MEARNS. HÆR SIOE ` SN 
Java BRE FANE — | main737A , BAGU FA : 
public class ClassName 
public static void main(String[] args) 


program statements 


j 


Deta: ROER, EDEKA, Javal Sou 
W. (BAZE E DEA RENER, GIRO, Java FIR ARSA ÆT FT SJ 
A (INENG A , MRR REL). AE, Java PAImain GAVE 
— NINE, 1848 90] RENA CA AH JEŠE ( static member functions ) 
TIR. GE RENE MESA, HEADSET E. JavariHJmain 
FTiIZO EASA. Bilib, JC/CH—A, KE PT void a IX NARRAR , 
AYA ZÉ main A sÐ NEA ERZORE] “IRS” . MRmain HZ, 
ABZ Java BANE HAAG , RADA SE. WR SEIS 
RIP ELAINE , AAA AS y stem. exit HA. 


fz BOK , HA LG : 


System.out.printin("We will not use ‘Hello, World!'"); 


WARS ANA A VNA ITA EN A SAS ANTE 
Feiss, PA ava a AJ ERLZIXANESAYA-F. Flava, EDIT 
AD Su. KHA, HEARD AR , AC , WRAL 


Sa SEAT LE. 


+ LEX main AP RÐ T REN , AIRES : 14 NÒ RAT BAZ 
AL. 


(EXE , (FAS System. out XJ RHA SERI println Bik. TEX, sas (-) HF 
HRA. Java ARB AMA 


object, method (parameters) 
Vo A LA «m né 
KEN FREVAR. 


TIX PAI , AR Y printin HEE VIES. KINAT 
SE CDe EAS SUTIL. Ah, ZZ F< NATT , KASERA 
printIn# SEAN ALORA. ERA, JavaIc/c++— , ABRAM 
SISI. (RESTAN A SEI EBBJATR ) . 


SEE FIRES TAS , Elava95iAP, ole ong — 
NAG NBI (BREFRIESHUKKS ) „ IFE, ARS 
AATRES. MRD, pBSSBHJprintlngj;ZRHSJEDL—^ 4-13. (FR SEE 
SKA : 


System.out.printin(); 


El... : System. outif 8—Dprint DA , CARO IST RIT. (AN, 
System.out.print ( “Hello” ) #JED "Hello" EK, HEAR ARTE 
FR "o" Zig. 


3.2 FP 


SAS SE FSA , Java PANER EBA AREE HUT. Alte, FT 
ERE HR ass se ØSE SS ANER, AEG DMT AUSSIE. fEJava 
A, PIRENA. AARIIN, HOTE NAM Hr 
FE. 


System.out.printin("We will not use ‘Hello, World! ^); // 1s this too cute? 


ERIKA NE , BER] AES BSERERUIBMANID// , (Doll lebt nati ve P 
CEASA EHEC, 


Bla , ARMAR GT Dis E RECH NIN. Gul JFR , LÆR. HE 
ERS 3-1, BROER SME JERKED ABANWA 
E, 

REFRIESEB3-1 FirstSample/FirstSample. java 


2 * This is the first sample program in Core Java Chapter 3 
* (version 1.01 1997-03-22 

4 “ (author Gary Cornell 
vi 


6 public class FirstSample 
ó public static vold main(String[] args) 
10 System.out.printin("We will not use ‘Hello, World! '"): 


11 ) 
p ) 


0... : fEJavarh, /"4/ JERE PREME. ALAN, PRS HEHE VH "TU / 
FEDRE ER, AAIXE CHAS ARRAS 11, 


3.3 MERE! 


Java MERKES. PAARALANG | 3PEPSBH— MISSIS, ffJavat , 
—ABSMEXZSÉ (primitive type) , Bop Ann, 2A. 198 


TXmunicode£gti3llSe f EA HIS har (HAIN ch ar JET ) 701 


jh HG Xem EdBByboolean2$8, 


El : Java — DEZA (TEKSIZAYJANB, BAR “ASUB" (big 
number). BABA AWE , (BCE rtl au al , Mæ T JavaXj 
Ro NEHA CAJA. 


3.3.1 EY 


AeA FAM IAB HAE, CITE. JavalE(H y 41084, BAAR 
a3 - (Bro, 


3-1 Java 


FRY FR BUE zp Al 

int 4 FF -2 147 483 648 ~ 2 147 483 647 (FB 2042.) 

short 2 FP -32 768 - 32 767 

long 8s FH -9 223 372 036 854 775 808 ~ 9 223 372 036 854 775 807 
byte Il Fi 108 177 


EIER Bi F , int KÆBER. (PURA CAMELA, MÆ EH Long 


XHY, Dateie bor tif FÐ ATT ÆRA , GUM , RENANE E 
case pa FAT BERIKE. 


flava , RAND EI ETI ava GSAJMESAX. (Ge Y AREA NFS 
EE NFS , AER NES AABERGE BHT Baier ae 
ASPA. SKAR , CC RE el Z EH SS eee A SNEJE, 
DERE FJ Be D — ME3 2 NERE KIZITIRIFAICE FELL AGE Eie TARE 
Sum. HIT JavafE UNE ERE Les LABREIZISEIABSIAIIZITA , FLIS 
EET WEEE Yale. 


KREZSYEB—EYXLEkI ( $14000000000L ). FIAR A — Ox 
ex (ANGxXCAFE). / GHEIB— NAS , HIRO , 010) VEIFPAYS. RTEA , A 
Vielen res , PEAR A SISA VE E SX. 


MJava 75% , NI EBu2gobskəeBmin 125 IHS. BA, 0b1001E9. FYN, 
EIFFEMJava 77% AAAA FE au, HÆL 000 eee (EK 
0b1111 0100 0010 0100 0000) RIAD. (GEESS TLA GB Zi. 
Java Eg RARE PX, 


O one : fEC#[IC++rR , intillong RRA HR PEK. 118086 
Dieu LEE RIFT ; Aid, 14321453 ( ELilPentiumEkSPARC ) 
E, BAB A. FENG, FE32AVANBEZS E longfB7JAze , 4644740 ERS 
EUJS FT. AFFEXEES , DOORS ATE BK SRAM. TEJava 
SEE FT PEST PRIK. 


+Æ , Javag BIHIA (unsigned) Æ=XAJint, long. shortakbyteÆR!, 


3.3.2 Fat 


SAKE HIKA NIDA. java PARADE ARA, RANA - 


Ars, 


z A T£ fia SS SK BUE že Æ| 
float 4h KZ) +3.402 823 47E+38F (ANH 6 ~ 74) 
double 8 eo KE] + 1.797 693 134 862 315 70E+308 (Fit 15 fit) 


double 5 RAPE EE Loa t KANING CE AGI IMEE). 
EARED W ARE RARA double KE, TERS B> F , float KAASE REE 
Ak. SRL, RABIA oa lA Flat FR, HIN, BEFÆSTEDE , 
SAFE AK EE SUE. 


float EPIA NESFEKT (G80, 3.14F). ERNE RE ( 20 
3.14) EMAJFJdouble ER, 4%, BIL EE Ra BU EA 2RDSVd (Gi, 
3.14D), 


EL am) EEE. BIN, 0.125-2-53 TERRE. op 
3, E ARRETA, (EPER, MARS, FE, BÅDE ES), Æ 
HAS. MERE, MAREN. 


FENG RAT EES TEE 754000. Bøk, PAEA Rh 
EA NAAF REE : 


R, —TNMNEBBPRLlØRJA RIA. MARARA FIRAR 


NaN, 


El : &Double.POSITIVE INFINITY, Double.NEGATIVE INFINITY] 
Double. NaN ( LIMFEMAIF 1loat SÐ AS E ) DERIS NEMNE , (HÆL 
MAP DIER), FER HIT, FT BEREM MP BE I SE - 


Double.NaN : 


if (x == Double.NaN) // is never true 


AA ARA” RERBA Srel), FAm, Me Double. isNaNpia : 
if (Double.isNaN(x)) // check whether x is "not a number" 
KEE 


System.out.println ( 2.0-1.1 ) IH4JENHe.8999999999999999 , MAA MIKE 
RHJO.9, DATE MNREN FER KA Æ 9 SUMER HATAR, MÆ ÆRA 
FO JG AS ABN EN 1/10. HR TIGA ANN AN1/3—-. SD 

FAL ARTIST tr ANNA Æ, MMIZERBigbecimalk , ABBA 


AIX NE, 
3.3.3 char3Ð 


char MEARHTET# 1445. NT, VÆNNER. NG , ALL 
Unicode R] UA Dchar(Biid, Av HunicodeFfFNE EM charfB. 


BAI Bishi F— P. 


des E E URU ` 'A' ES 


fi. GT ATA, "NR PRA, char žela Ej DAR rt 


HANE , HSE FE IM Nuoooe0z2ljNUffff, MIKI: Mu2122% 730449435 (TM) , Nu03C0 


KRISE FARIN. 


BR Y35322 |NuzZ Ah , ve EAT STA TIR M , BSEZ3-3. PTS 
Eee N FA ABRI LA Ee l 

90, "Nu2122'Ek"Hello`n", FENG Nui ALEME SJ REK FIRA 
ZIM (MERITE HE LEVEL). PRU : 


public static void main(String\u005B\u005D args) 
MEERA, vue PE, ug DEST FANE. 


EE REH 


NF) FÅR Unicode få ENER] Z ER Unicode få 
Wb B frt 110008 V RIS 110022 
M GEZ 110009 V Egy \u0027 
in DIr \u000a \\ F BAT. W005c 
Vr ja] ZC 11000d 


9... : Unicode REM FEAT ZE CERTI TEZAV SEME, (Gl 
AN, "hvu00224NV00022" "HAB NHS IS (040022) BENS KASTE. SG 
E, \u@0222 RT Z BURJI" , KSE]: ALE SER. 
At, — GE OHR us TIERE 
// NU00A0 is a newline 
SP ENER, ARAR ueno TR, HL, FER 


ME 


// Look inside c: users 
STE DEZA, AD NU EHRE EEA PT TJE BI, 
3.3.4 Unicodef[char*4 


E1055 ëch ar SE , WAY #EUnicode#RiZilHl. Unicode#Jiki JERFA m 
EIEREN. TEVnicode HINZÈL, OS RI ANE ` SÉEAYJASCII. PERA 
IBS FAYISO 8859-1, (REZ HIHIKOI-8, FÆHRIGB 18030F1BIG-5E. MH Æ 
J FEM NE ` SESE IE, AAI KA ARON WW 
NEGRITO, TERRA ARMAS RARER. UA, BEER 


SARAH PF DA, Ma EF OMERZA NES "=F, 


iiTUnicodefatS69 ARI EARLY O, fr2etHiusetEA TUS IE 
DT. ARA JA NS BABE ELO TEES LA RAS RATIO, H 
AEWA K. 1119912 f Unicode 1.0, SB 565536 
MAME PASI EIR, TER JavaltRe FM letiuhunicodeFffE , ixi 
BEER SERENE RECH 


TIE, aa, A OT DIE Et f. Unicode tw f 65536, 
HATE RAID TAEAE, HANG PAISA TF. WE, 16fukycharÆ 
Po ABE EAT Unicode FKR T, 


TEMA EE FINERE Fava BS RX T|EJABIZAAiE. Java SE 

5.07148. 135 (code point) Sie MADRE FAI TANM. TE 
Uni code ër , ISARA EHI BS , CDD EBISSU+ , MIRIU+0041MEH J = 
SAHIG. Unicode kW Raa LASSE ZIARA (code plane), Z— MS 


#RAVARSIEAHKIZSIEEARIAN (basic multilingual plane) , ABR MU+0000%l 
U+FFFF , HE EBRSJUni codef VE ` HARI NARA AMU+100002|| 


U+1ØFFFF , HF ÐA Ya F= (supplementary character), 


UTF -1658 835 HAT SHE BARRE HITEjUnicodefüra, FRASER Ralls , 
ETTER, ERRER (code unit) ` MAÐ SSA I 
ERA ERI UTI TRO. DUAL AIRES A SAID ER IHT AÅY2048 
SDA , BERNIE (surrogate area) [ U+D800 ~ U+DBFFAFÆ—N 
Tipp. U+DCOO ~ U«DFFFHITESS "Im I. NIT DIV IAA 
MARE ATIE—“M US ICE NFT AI AN , Aæ NBFS EL 
BO. BRA, ETÄ ( http://math.ucr.edu/home/baez/octonions ) Dk 
PARS , #BBsA7JU+1D546 , AANI IN CESAATTU+DE35FNU+DD46. (AF 


EVAW SES AMmAD http: //en.wikipedia.org/wiki/UTF-16 ) , 
(EJava'p , char KAIA Y UTF - 169448 HAY — MCAS H IC, 


Kl ERE REE Hse char KE), RIFRASLSSZALEUTF-16(013477. Ex 
AG TANTE! MEAR ( AKRAMA EE. PWE ) . 


3.3.5 boolean2S 4! 


boolean (157R ) SEE MB : falsetitrue , HAPEE. BEAD 
[Ez IB BeXEC DEI, 


Dem ECHA, SUBE ARE LMS booleanfå. (BOBS FIVB 
false , JFB Fm7 Etrue,. TeJavarhjlij z JERE, Alt, Java tf D S 


IS NAA : 
if (x = 0) // oops... meant x == 0 


fEC++rR)x NINA LARA HARHE false. THUfEJavarh , ix fi BE 


BURE, RRA ERAN ARIAT x=0-FREIRA TINIE. 


{Java} , 32:8 DH PEE (type). FARTEN , LERH TE 


ALE. lee BEREM : 


double salary; 

int vacationDays; 
long earthPopulation; 
boolean done: 


JUE, SSSR SAR. HFABR SCD av at). ALYAS 


SER, 


DERE USE HA FURIA. FER, SKØRE 
FIRES , Javarh "FE" A "SE" GEEA. 780 

FA z, a El 
lin , ÆRKAPTUÆÐSBATSASS CA! | SADA. At, se 
fa w '9 EES EECH € KIA 
SARAVIA, ën, DEPARAN AREA, HEX 
NENE, RAKET DARA. 


"P 
O. NENE Unicode FFB Java PAY "F" , ALVER 
CharacteréMJisJavaldentifierstartíllislavaldentifierParthiAEMÉ. 


O25 : REST GsHNJJavaFsíg , BARERA CD Erleis DIT. 
GARAJ avafaiFsSEL AH L SC bt FR, 


53» , RAGER Iaval EE E E (1IBSENSZAPAYREFIIE). 
AETERNE : 
int 1, J; // both are 1ntegers 


NT, MAREAS. 2 FBS VER Ee es EAT EE. 


El: : Mut, SEANAR , HIM, hireday#lhireDay ær NAE 
BYER. PURA ERRATA, SSES ES FJER, A 

II, EAER , SAREE P ST. TE, NRF AR Sasi 

BIR , GIM: 


Box box; // "Box" is the type and "box" 1s the variable name 
AR Be E EE MERA ARABE "a" 


Box aBox; 


3.4.1 DENIA 
AE, DIETA, FOREARE 
(Em, ED, Java esi FAKE OO San : 


int vacationDays; 
System.out.printin(vacationDays); // ERROR--variable not initialized 


ERES OEA EA TIRE, MAREAS (=) AM, FARI 


BUSAN ava KIA ME SAYA lll. 


int vacationDays; 
vacationDays = 12: 


TALS ERT ABBONER ATA. IAN : 

int vacationDays = 12: 
Be, Java PELSE HADE HAVEN. BIRD, ROSH BS 
Java PETE SHAH) : 


double salary = 65000.0; 
System.out.printin(salary); 
int vacationDays = 12; // OK to declare a variable here 


(Elava'p , SSSA Rese eS REH, KAT RH, 
RER, 
Down. CAC++K9 SEA ASES. BAN : 
int i = 10; 
— MEM, m 
extern int i; 


R NAB, fEJavarh, FRANE SEV. 


ral 


3.4.2 $ 


f£JavarB , WAKA Sfinalfanme. (141: 


public class Constants 


{ 


public static void main(String[] args) 
{ 
final double CM_PER_INCH = 2.54; 
double paperWidth = 8.5; 
double paperHeight = 11; 
System.out.printin("Paper size in centimeters: " 
+ paperWidth * CM PER INCH + " by " + paperHeight “ CM PER INCH): 


HER RANTE RMR BRIE, MAREAS. 
JRE, FERIAS. 


fEJavaH, FERRER NEON PEPE NAAA, AAA RE 
MAX Re. PILUFRXSÉ Fstatic finali2 Ea — MERE. CORPSES 
Il : 
public class Constants2 
public static final double CM PER INCH = 2.54; 


public static void main(String[] args) 


double paperWidth = 8.5; 
double paperHeight = 11; 
System.out.printin("Paper size in centimeters: " 
+ paperWidth * CM PER INCH + " by " + paperHeight * CM PER INCH): 


máta, AEREN SF main ZANE. BIH, ER NEATH 
PILA Sas. MA , MENG /I public, BL RES Ate] 


NEAR (EE. EX am, Constants2.CM_PER- INCH EXIF TRE, 


CS constÉJaval(f BAHIA , (EBBIFiZB!EA. fEJavarh , WE 
finale VHE, 


3.5 ja 


{Java , fBFHELNIS EAR. - *. ARI. iy. 3E. RIZ. 5385/5808 
PE ER FG ESE, RABIA AN, RASA. BARRE 
(GD Bue ) FRE. AS, 15/2577, 15425 F1, 15.0/25 F7. 5. 


máta, ERIGE E DR, MERR SSS MEN ANSE 
Re 


Els tna cant es BÆR NEI HET , A— 
CATRE, VIRKER, SKINN EEA 
ER, double ERRAN — MB , TULA SONNY MASTER. 1X 
EEE 7 ep li RAN BE. HIN. LUNGS : 


double w = x * y / z; 


RS Intel Weer ax*ty , HER lr gel rte eer , PERAZA 
Seat, DIFP LARANE ANT SR HEIENE ESSA 
de BE, XRO SIZREGAIM Es LIT SAYS RAEE. At, Java] 
E II ARTER T AS 
AKON. ETT BANNERE TEH , mu DT erte sto), FILMET 
SS zb LEGER AS. AU, Java Fizi S í HERE STE 
RAFA , HAT Set. TERA EN F , BUNKER HEN 
SASSY ENGE. BZ, YTERstrictfp RF tok DADAS 
ARAL AKER BANGA. Gin, aILGEmainSiZinic 


public static strictfp void main(String[] args) 


Fz , Emain gj HAH SAM ERRADA ALTE. RS NÆR 
strictfp , jx NÆR A AES E AMI AJ MITE. 

SEAN A E EN ht Intel MERRITT. GSI, HA RSI EAN 
FØJES, (BAR Se BY BÆ (Intel HERMES HARAN). Æl 
Ib, KAP DIS UNN CT e FORT LD ASA, TSK AP SAT AS 
Bag Eth. 

ME ZAI TERME, UNE BtrtAX«. ASEGRA , FA ía 
FAI]. ESEA GN ff AstrictfpA@7Z. 


3.5.1 ZASEERZALE FTE 
Math , BASTERRIKA. AASARIN , TÅSEN 
RÅTE. 


FELT A TEH TAR, ALME sar Or : 


double x = 4; 
double y = Math.sgrt(x); 
System.out.printin(y); // prints 2.0 


Ze print Inns art TATE NER. printa 
System. outXj3:. (HÆ , MathZérHBsqrt73;AAEIBRJA EIR , MPAA AAN 
HESTUR, FABIANA DAS ERA, 

f£Javarh ¡SERES RESI Fmathèkiipou5ik. 5 : 


double y = Math.pow(x, a); 


AFYAY(BIZE Ax Ba (xa). ponia WT double EASA, RR RIH, 


F]double23S. 


floorMod73;XBJ H BJÆRÐA re RRE DE HFAA. GERAL 

n%2. FE ÅRE , UREN, IX PRIA TVIJO ; WAN, FIANNA 

1, SÅ, BANA. URNA, IX SRIATUMA-1. NAAN ? xtra RAITT 
SHT, LA AEA , PRESARIO SER ESA ANNE. SAGE 
FU I) LA FRANK VTR (FK NE” ) AN: FREE. A 
ii, KAREN A ASB MAFAZ BAA , MER SLAW Sess 
MERA ERIAN. 


PESE MER: AAEE. EAA, MA 
SJ —(LIJ— NO ~ 11ZIBJBIÈKX. DARIA: (position+adjustment ) 212, Å 
ii, WRX AE ASEAN ? (RAGES sa] MAM. PESA — PO 
x, KAGE ( ( position+adjustment ) %12+12 ) 412, ABBE , AZ BMB EA 
NA. 


floorMod jARMLOX NUDE SH f : floorMod ( position+adjustment , 
12) AAE ~ 11ZIBJBJÈK. OERE , TARE, Floormod GEA 


HER) HOS SIR HR DUL. ) 


Martha) "Debt PARAAN : 


Math.sin 
Math.cos 
Math.tan 
Math. atan 
Math. atan? 





AB EGELI BAN R ET ERE LO RH JJ : 


Math.exp 
Math. log 
Math. Tog10 


Ba , Java MEE Y INA TÆ e BARE : 


Math. PI 
Math.E 


O. : NVES TES RE ARMADAS "Math" , RES FARIN 
INE RET SEAL. 


import static java.lang.Math.*; 


BYRD : 


System.out.printin("The square root of Nu03CO is " + sqrt(PI)); 


EPIA ICAA. 


Sit : math , TRAJNA , PSN TAR VEE 
HAMER. ARE T ses TA RECO TRE ERING , ABARIMIZIE 
FAStrictMathèS, EAR "BØAATAAMathE” (fdlibm) SINGIK , LÆRTE 
HAYS SINGA. FAXES AA MIRRA 
www.netlib.org/fdlibm ( Hfdlibm-- DASO T Ze NENA , StrictMath 
SSRIS BIEEE 754A , CABRAL "e" HA). 


3.5.2 SUBS Z |B]RJ3S18 


AAA MUKA E em VUE 23-146 1 MERE ZIBIAIBIZ 
pig 


1813-19 B6 TSUBA , Fot RABIA ; 13 NÆRT , el AGA SE 
AAR. BINI, 1234567382 NN KER, ERE DEN Float Freen 
RIKKES. GE NÆRMER float SEAT , JEDEH A MER, 
(BAKAT ERE. 


int n = 123456789: 
float f = n; // f is 1.23456792E8 


ER LANTAI TCR FAY (BIN, nea, FER) , TE 
MESETAS SSE, ARI Fd, 





3-1 KUAKA ZEIEN ARI 


3.5.3 JEG 


E~ PEER, TURR , int JEST Bat A) double KRÆ, 


(AA , fr BF 2/Fdoubleffignkint. TElavaf, WiPAT KHPA ZA) 
HIKE. SA, ARSA LER. ECE F , FE BETRE 
A (cast) SMI SERIE, sel REJE AT IUE STIR 
HERES, HERRERNES. VI: 


double x = 9.997: 
int nx = (int) x; 


DUE , SE&nxHJIBI7J9. RTR BENT ID REA, 


UREN RUT BM MER, MRSE RAAR ( IRS td > DONE 
BAH) , Art EE HMath. round DA : 


double x = 9.997: 
int nx = (int) Math.round(x); 


MAE , wania. AR round, JE EE ASE haa A 
(int), SIRA round ARR long, DTD RE 
E, LUR BERG MSG BENZIFI ong 2 BATIS pi nt RE, 


9... : CO REM Pp ŽE sa RADA ARA, m Mae T B 
TAPIA, ARMAR NTE AYE. SD, (byte) 300fJ 
17344, 


OD... Ka SKAL TEKE, RA 
(It, TUNA E REESE sde 
[s FH rA xb ? 1 : e, 


3.5.4 SAMBA 


FILENE (ATIZAN, KÆ MR 73 AMADA. Blan, 


X = X + á: 


( ISE , ES ARIES AW , Ms Ska ) . 


El: URETS] MA , RKE SZ (MR FORE TE, NARE 
BREER, la, AIRE int , MLA FE 


X += 3.5: 


RIAA , HEXIRBA (int) (xt3.5), 
3.5.5 BIBS Ee 


SX, EF RENE, ml Saas AEF. TElavaf , fess SCM 
Cedo, HIRES BI. PINS : na EII Un ANE 
JA, MED, LITE : 


int n = 12: 
n 


KEnBJfEEM7J13, APIX SSA SSeS Ae , PLATINA Fer BSE SUE. 
BIRD, Ae RE PAM. 


DEFI, UA: ENE "E 
Æ" MA. AER "AEE at un, E EMOL. 
(REA, pat SIT, ASA: SEVA EE 


BIR KHA. 


int m = 7; 
int n = 7; 
2 * ++m; // now a 15 16, mis 8 
2 * n++; // now bis 14, nis 8 


int a= 
int b = 


EET EE RIS AP (EA+, AIDA ADARSS DLAN, MASFIKAN 
bug. 


3.5.6 XKXF]booleanlZ RIS 


JavaBB AFEIRA. TIGAS, JERA re, MI, 


jus 7 

MEA false, 

FAVA LAGER ! AQUA, BO, 
3127 

DIS true, 


Sa ASIA (NP). > (KF). <= (FEF ) f= (AFEEF) 


Java H í CHAWA , EARRA ÍT BAN, EA | | REJE CE la 
Sr. A! -2AL , RMS | ræs Elers, SA ERTE 
RR AA DIARIA ` MR — MNR Fen CAS Rees TE IATA , FT NE 
FØTTER TS. MRE RAR SAMA PINAL, 


expression; && expression) 


mEUBATEEGSIS—TXXAABIJEBZ7Jfalse , PAG Ri z BEŽI true, 
L, Str E LTE TJ, JA ART ABA. BIN, Æ NEVE 
AL : 


xl=0&&1/x>x+ y // no division by 0 


QORxXSTO , BAB BDA SIR. Alt, URH , TAX S1/x,E 
LORA SHIN, 


ZU, RÆ NIA true , expression1 | | expression2B8 HR AIN 
true, MAGGIE. NAAT. 


Ska, JavaszRE—ZURTERE? ANERER ARBA. MRAH/Itrue, 
FERIA 
condition ? expression] : expression) 


MIR TARAN, AANB PRANJE. GAN, 


K ZMA TY 


RREY PBUNAY--N. 
3.5.7 (VER 


ERAS, A LAB BOERE SSIBIB S MUSEE. COA PIL EH 
READ MIÐ SÐ PAS Mu. ARAB : 


å ("and") | ("or") ^("xor) ~ ("not") 


MESA TRIMER, BA, URNE—VESSE , MERA BAMA 


MAREA , Al 


int fourthBitFromRight = (n & 0b1000) / 0b1000; 


SKRELL, ele. FASHASERESENIE , TLR tua, MAG 
H 


Elis ora, SAN MEMBER NENG. RUGER 
l| PREBERE ANAN ESTE “A” RIA, BREI, 153) 
HEAR BING NEGA. 
BIN, REN BREMENI DNE. REEERE , 
NI AMEBUO SRI : 

int fourthBitFromRight = (n 8 (1 << 3)) >> 3; 


Ba >>> ia fiz ROA, BSA, ESB MERS NL. AFAE 


«Oa. 


0... AMIA RATA FEE AA DI E ( PRI FÆSTERE long ÅH, 
FEDME NT NONE Faerie ) „ GIMI , 1:.35HH/AF[FTF 144358, 


Beaune: ocur, KAIRIE > BEREN (PEAS) FEBER 
fá (18350). SEMENT. BUD BB 
39 LE BREER FT AES FEAS. Java TAR. 


3.5.8 ASSERT Ral 


23-440 SIS AFTER. MIR TEH Eo , WEARS LE RATA FE 
TIIS. TAREA RAZE MA EIA ADA BARATA (ER J Ý Ð AGIA 
ERT. ) OR, AFRIKE] | AACS , PARA 


a && D || c 


di 


ST 


(a && b) || c 


MEAJI+ unani, PARAI 


a += D += c 


BLE IGb+=cAJÆA (NN Ec IRBSb ) Méla E, 


O ste : ECEXC++4 , Java MEMES SET. AU, PÆNE 
112340 PE HES IBAT. 


73-4 IGARHLICR 


S 5 m" AR 

[1.O (AZAM ) NAA 
la ++ + (ZA) (IKA Å) O GRINER ) new MA la] ŽE 
ei 05 Min fs 
ma NMA MIA 
y Å MANBA 


< <= > >= instanceof KK Fe Te] Hi 


(Hi 
3 
E 
BH 
x 
Ill» 
Lr 


== I= že [8] 44 
& År [e] 44 
a År [e] 4 
| T= 
&& — 
|| År [e] 49 
e — 
= defe fe ka F Gi = MÅ fa] Æ 


3.5.9 ÆRE 


BIE, SSERSEVBERTE— T BIRBUSESIPJ. MRD ` SES DUHR ek E Reech, 
rR. KREKAR. SÅ, FURER 5A]. 2. 3. 4EKS. M. 
. X, (FEE ENE. TEŽE PRA) BEAT DL re ( øst 
m). 
TAR, TUE MER. MESE B IR NAA. URU, 
enum Size { SMALL, MEDIUM, LARGE, EXTRA LARGE ); 
IE, JAAK : 


Size s = Size. MEDIUM; 


Size 3E LE NERE APER MAME, Kanu MÉ, nulla 


IX NTE LANNE Hae. 


ES SETERS EN. 


3.6 FIFA 


MESITA, Java REM EUnicode 243731]. MRI, "JavaNu2122" HS'N 
UnicodeF5FJ, a. v. af[TM, Java; Z8NÉEKIF(FEZSY, žeti EJavažkjž 
PIHHT- NENE, REAHNU(MString, SAAN ELE ENS BE 


StringzSRy— T Sch : 


String e = `; // an empty string 
String greeting = "Hello": 


3.6.1 FÆ 


String2SAIsubstringA AR] LA BARRE IFE. URU: 


String greeting = "Hello"; 
String s = greeting.substring(0, 3); 


Jg f NATIF "Hel" SARA Sf. 


substring DAE —4 PEE ES HAT— VER, SEES iu Ea Ne, 1TH 
2 ( Kex , B0702 ) WH. fEsubstringPMoFiSitak, HAA , (ARE 


23. 
substring (EStH—MÈR : RIT. PAK 
s.substring (a, b) A9IKÈXob-a, IAN, FÆ "Hel" MUELA -0-3, 


3.6.2 He 


SENSE RANAS ,Javai&mi CASE (TAR ) PASSAT, 


String expletive = "Expletive"; 
String PG13 = "deleted"; 
String message = expletive + PG13; 


TMV "Expletivedeleted" äi message ( JEFA , Gool Zl SEBE , 
+S TEARS ERI A GA BRR”) , 

SS ANERER TE, AREA A (ES 
ALE, (faj — PJ av af Reba LASER EB). AD : 


int age = 13; 
String rating = "PG" + age; 


ratingid 2] 'PG13" , 
PAPAANO. (Id: 
System.out.println( The answer is " + answer); 
KÆ ZAMANE , FBISZAJEN a FA SAA (AI PH isERIIT— TS 
Pä, AJAN EXT B ). 
AER SS SES SS BIE, AT NEMNE JLUAERSjoinjik : 


String all = String.join(" / ", "S", "M", "L", "XL"); 


/ all is the string "S / M / L / XL" 
3.6.3 PEE FEE 


Strings ðk AÁ TERRA. NRF ERgreetingiIPFEN 

ZJ "Help!" , BEE E greeting YEA MUERIFFHEN 

JJ p A. RO CER RR , SOBE JAKA BS. NEO MATA 
Ne ? Flava PSX ERAS. ADEZIF, PAGE LEIR 
FÍJR : 


greeting = greeting.substring(0, 3) + "pi"; 


FASER greeting BEEN "Help!" , 


APARECIDA, FAE ava TAG rinda 
PB, USAFE IH , FRE "Hello" KR, e 1, 1 
IS AJ NP. LA, FILENE 
greeting , EZB FB ZI NÆRE, IA 
—R. 

VUES SATA ? FERRER MUSE OE NR 


RENE. SE: (D, BAW. KA, EVE "Hel" F "p!" Sol: 
MIATA AR. (ME, PORERNE NARA ` EELS 


AS FBR AA LIER, TASS EFTER FEL HIF, FRE 
SARA AAA EA. MURER FRASE, MAS TRS SANS 
A 

AM, Java isi AA IEA TARA SNA TR. TARA Pri 
FARES, BE— Parna (RO FBI , Mæltitm all ENE 
TELE (BA AIINE , SAT Mr EE DEE SFT BOS SFT BILE 


ATR. Žal, Java Y IRAN , 143.6. 9 TD PIAN). 
Dee Ce On IK Java FF BASER, BRIER , DI omg 
EVT JI TARA ` 


char greeting[] = "Hello"; 


LG RE IRA), Java FRE KAI F chart BE , 


char* greeting = "Hello": 


E NFT EE greetingkBJkN& , Java fB A So RØE : 


char? temp = malloc(6); 
strncpy(temp, greeting, 3); 
strncpy(temp + 3, "p!", 3); 
greeting - temp; 


RIAA , HltEgreetingialPFitE "Help!" , BE SENE CHE e ASIA 


Java ZELL AB AI strncpy Hin., An, WR greeting y aI 
MENER ? 


greeting = "Howdy"; 


FASTRA EN FE ? FÈ , BOTE. TIRE, Java] 
Ai na, DE—RAFABEAJ , ARES MI, 


VW F—AIEHANSI CHZEXBIString23SJC-++”Fa , Rm e Javaflstring 
EH A jaj, CrrstringdAtb VIb Í ÁTTA SEK. NEST 
Mis. Migne FAT Mase cise. FAM, CHEESE TES, AA, 
INEA AAAS. 


3.6.4 USE ARS 
ALE Hequal si Aa NFH AER EF. MIRA : 
s.eguals(t) 


Teas Sates , MAH true ; AN), KElfalse, FER, sta 
SESE, BOURS REF ME. DU, POVRATNE SAN : 


"Hello" .equals(greeting) 


ENNA A E FEREECHMBS, MAKSAS , nILAMsSFdequalsIgnoreCase75 
Zo 


"Hello". equal sIgnoreCase("he] lo") 


—E FEE ==18 AFG A NATEST | IX NA ART BENE T SETS 
PENE (tE)  MIEL. SÅ, URFHENEER  NUEL, EE 
=, BE, TERRE NSH BIS NAS II SS E TAKE E. 


String greeting = "Hello"; //imtialize greeting to a string 
if (greeting == "Hello") . . . 

// probably true 
if (greeting.substring(0, 3) == Wel), . . 

// probably false 


MENG EHE , ol lebt, E 
ERAP SEHER, M#Efsubstring Sie FEAR RES. 
H. "TD X8 EUSHR PRA, UA EEE HA bug. M 
KALA, RA bugfRI&BEN EVIE ta. 


O ora string A 3833 , TEATER — 
PERA. CefistringER7-EH ELP EE, E 
brava ERRE, BEE "HER. ASK SEWER, 18843 
ESEA, BIENE. ERA SAS 
ARNE , SEO. SEBE, YA ENERO rk BNO, 


GE FRAMME H == BHR, ME Æstromped 4, JavafijcompareTofò 
a 3strompic EM, RH, ole : 


if (greeting.compareTo("Hello") == 0)... 


AU, (EHequal sA KENA. 
3.6.5 "PEFRENul18B 


FE" "ERE TJ JOE RE. DAR MUS NAAAGNAS: 

if (str.length() == 0) 
ak, 

if (str.equals("")) 
TRE Nava Aa, BECHNÆKRKE (0) MAS (2). MÍ, String£ Bik 
FLAG STANE , $47Jnull , RATE WA HI RZEKA (KF 
nullWE Sasa Be A). FIT MERA null, BEARL TE 
(+ : 


if (str == null) 
ABNER NFFS ReNulI BRASS , DAME Poss sels HU : 
if (str != null && str.length() != 0) 


BóðgjvEstrAJnull, ERRADA, IRE T nullfB FARE, FAM 


EX. 
3.6.6 HÆS URET 


Java PfjFEFHchar(E/F9l2BEK, M3.3.377 “char” DZAT, char ERE 
Æ—NARHUTF - 16941987 U ni code B937. AZ HAI Unicode i 
(FA MV BEITE LIT , Soe VB ATT. 


length RER FHUTF-16 ð Æ rJ FAT EAT SEAN NE. 7 
a : 


String greeting = "Hello"; 
int n = greeting. length); // is 5. 


SEABSRUSCERBJIKJE , BIDANG , WAP : 


int cpCount = greeting.codePointCount(0, greeting.length()); 


VARs. charAt (n) HARINA ABT, nipF@- s.length ( )-1Z]H. 1 
an : 


char first = greeting.charAt(0); // first 1s 'H' 
char last = greeting.charAt(4); // last 1s 'o' 


BAMSER MAR, IAEA 11188) 


int index = greeting.offsetByCodePoints(0, 1); 
int cp = greeting.codePointAt (index); 


El : AFCC , Javaj FAFE PANNA TAI Ra MO HATTEN. 


JH ASKED ATAI KARME ? TETTE : 


Ü 15 the set of octonions 


(58 FBUTF - 164R48 87:44 ( U+1D546 ) FEM MIME. ÅR 


char ch = sentence.charAt (1) 


o 


PATA NB, MAINE MYE. NT NG, AREA har 


MGB. EIER , HAWMABÆS MGA, TLGA MET : 


int cp = sentence.codePointAt (i); 
if (Character.isSupplementaryCodePoint(cp)) i += 2; 
else 144; 


AY LASERS RYE FJERNET : 


fwa 
if (Character.isSurrogate(sentence.charAt(i))) 1--; 
int cp = sentence. codePointAt (1); 


FRA, RARA. SHESZAHJNAEBSHcodePoints75;A , ESTER Tinti 
BR EPinttE NNA. O E 2 A LETE 
Wach NA ( 013.1015 zb, 


int[] codePoints = str.codePoints() .toArray() ; 


BZ , HO MIRAR NATE DERE (Fl JRECESBA ERSTE 
AT eta ea new ECT ) . 


String str = new String(codePoints, 0, codePoints. length) ; 


3.6.7 String API 


Java PR HJStringšUa f 502 TMA CAMANSBASRAMRA , WL 
SEARS. MAA Sabo mes BAIA. 


ae JA, SB ZR BAY AP LES BBS TERE av alu RFE Free 
(API), S—PAPIAVEREABLARZS java. lang. String NAH 4G. 
(java. langBJB JE 2 (EISIEB4ES HER. ) SB Ve NELS NANA 


F AASA. 


ERE , AIBR NRB A , Mat ER RØA , FLASHY 


FG SÅ. ERIKS ARNIS (1653.6.87). 


IX ATI Y FS RER AS. WR NIKE PIRA CIRO , NUES 
— MPILHIRAE. 


CI) | 
mtjava.lang.string 1.0 


ASS SS US SE] 
¡Zo 


IRENE ME RANAH, 
&[ElMstartIndex( taba, fufgcpcount Shi AAs |. 


[HEB], URFA SRAT other], IRE Maa ; MRT other 
Zla MR NE, NORE SSS , Relo, 


RN SSB FA MEE TF tor rra ENE NGA. 
HB of Fset FRE count MI AHIE— AFA 
RFH BS othertA= , iRIeltrue, 

URSA other (RRE) , iRBE]true, 

URS RB LAsutfixF Savas , MEE true, 


ELS FB strc pUUBOROSS— A Fag FH, ¡MUA RS leat 
fromindo FEA, MERRIE FR Este El, 


RESFÆR strak Lad cp LAB JE a LEAH GE. IX MIEMFERGSE 
Way fromIndexJTUBr eg, 


FRAN. 


12[AlstartIndexflendIndex-1 AIBR. TRAER Der A 


(lol TERRE. KNEE A nens tring GB RU Ff Aar ARI 


oldString, PILAHStringakstringBuilderXJA(E73CharSequence èk, 


COMPRA, PERL SRST HM beginindo Al ER 


endIndex-1H9HTE (tig 270. 


REI TF. (Gr PASSE ANS , KAG 
FJARÐA RAJ SFR SAS LH. 


APARTAR. INTA Y FIE SR AUSGE, 
RR NATE, EEE ERA UA. 


a : APL , A EcCharSequence R32 SX, Me MIRO RE , 
bhrë eer Ehe TIR NED. PRIINA EI E CTDL ES, MERREN 
JE ERA II—" P CharSequenceJ£S: , TETE Nstring 8 HIS. 


3.6.8 JÐ LAPI NC 


EMIR AAA, String OAZA. MA, PREPA NS, Bik 


HE SrA. BECERRA NTR IAAF. Alt, FAE 
FHEEZEAPIX EST VER, MEL ARE ESF PHARMA. APINE 
JDKØJ— EBST , ET Muu. LENE ]DKAYdocs/api/index.html 
FER, MALAS SIA - 2A 5. 





i Overview (Java Platform SE 8 ) - Mozilla Firefox OX 
€ | Á https://docs.oracle.com/javase/8/docs/api/ ve 4 P^ = 
hl p e CB. || 
E E 


java" Platform PACKAGE CLASS USE TREE DEPRECATED INDEX HELP 


| Standard Ed. 8 Java” Platform 


All Classes All Pro PREV NEXT FRAMES NO FRAMES 


ackages 
i ši Java” Platform, Standard Edition 8 


java.applet || API Specification 


lava.awt 


n 
| This document is the API specification for the Java" Platform, Standard 
All Classes Edition. 


AbstractAction 
AbstractAnnotationVa 
AbstractAnnotation 
AbstractAnnotationVa 
AbstractBorder | 
—" « compact1 
AbstractCellEditor e compact2 
AbstractChronology « compact3 
AbstractCollection 
AbstractColorChooser! 
AbstractDocument | 
AbstractDocument.At “Packages 
AbstractDocument.Cd 

AbstractDocument. EN Package 
AbstractE lementvisitg java.applet 
AbstractElementvisitd 
AbstractElementVisitd 








See: Description 


Profiles 





Provides the classes necessar 
create an applet and the clas: 
applet uses to communicate v 





El3-2 APINJHHI— MEME 


ALE], FABRA NAE. ELI PS e RAJA. TE 
E FIBA DIr SÆR. RE IA , DNSAP IME 
ZLIVATE MNAXKENEH (FSER3-3). MI, SXGBAXStringg97AXBJ88 


URL TERE, HAE UString , ÅR SETE. 


RIAA BIENE , ERE VFS AMS FARVAAN A7ILL (1FSER 3- 
RIE IEA ET LEES NI SAN EA (SBUEB-5). BA, 
UR rarucompareToIgnoreCasejtižz , MEA compareToIgnoreCase Di ARSA 


4). 


) String (Java Platform SE 8 ) - Mozilla Firefox 


€ > A https://docs.oracle.com/javase/8/docs/api/ 


Java" Platform 


led; OVERVIEW 
Standard Ed. 8 OVERVIEW 


PACKAGE USE TREE DEPRECATED INDEX HELP 


Java” Platform 


| PREV CLASS NEXT CLASS FRAMES NO FRAMES 
SUMMARY. NESTED | FIELD | CONSTR | METHOD ` DETAIL: FIELD | CONSTR | METHOD 


All Classes All Pri 


Packages 


java.applet 


java.awt 


StreamPrintServiceFa|^ 
StreamReaderDelegat 
StreamResult 
3tream5ource 
StreamSupport 

Stream Tokenizer 
StrictMath 

String 

StringBuffer 
StringBufferinputStre 
StringBuilder 
StringCharacterlterat 
StringContent 
StringHolder 
StringindexOutOfBou gg 
StringJoiner 
StringMonitor 
StringMonitorMBean 
StringNameHelper 


compactl, compact2, compact3 
java.lang 


Class String 

java.lang.Object 
java.lang.String 

All implemented Interfaces: 


Serializable, CharSequence, Comparable<String> 


public final class String 
extends Object 
implements Serializable, ComparablesString», CharSequence 


The String class represents character strings. All string literals in java 
programs, such as "abc", are implemented as instances of this class. 


Strings are constant; their values cannot be changed after they are created. 
String buffers support mutable strings. Because String objects are immutable 
they can be shared. For example: 





3-3 String2SAYfiA 


Gi. TI TEA KÆR docs/api/index. html DÉI 1388, 


) String (Java Platform SE 8 ) - Mozilla Firefox 


€ ) > | Á https://docs.oracle.com/javase/8/docs/api/ 














Java" Platform 
Standard Ed. 8 


All Classes All Pre 
Packages 


java.applet 
java. awt 


StreamPrintServiceFal 
StreamReaderDelegat 
StreamResult 
StreamSource 
StreamSupport 
StreamTokenizer 
StrictMath 

String 

StringBuffer 
StringBufferinputStre 
StringBuilder 
StringCharacterlterat 
StringContent 
StringHolder 
StringindexOutOfBou 
Stringjoiner 
StringMonitor 
StringMonitorMBean 
String NameHelper 


El3-4 String Aay 


Method Summary 


Static Methods instance Methods 


Concrete Methods Deprecated Methods 


Modifier and Type Method and Description 


char 


charAt(int index) 


Returns the char value at the specified index. 


codePointAt(int index) 

Returns the character (Unicode code point) at the 
specified index. 

codePointBefore(int index) 


Returns the character (Unicode code point) before 
the specified index. 


codePointCount(int beginIndex, int endIndex) 
Returns the number of Unicode code points in the 
specified text range of this String. 
compareTo(String anotherString) 

Compares two strings lexicographically. 
compareToIgnoreCase(String str) 

Compares two strings lexicographically, ignoring 
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java.applet 
java.awt | 
m Zl ° 
Stream PrintServiceFal 4! 
StreamReaderDelegati 
StreamResult 
atreamiource 
StreamSupport 
Stream Tokenizer 
StrictMath 
String 

String Buiter 
StringBufferinputStre 
StringBuilder | 
StringCharacteriterati 
StringContent 
StringHolder 
StringindexOutOfBou a 
StringJoiner 
StringMonitor 
StringMonitorMBean 
StringNameHelper 





























€ A https://docs.oracle.com/javase/8/docs/api/ 


charAt 





I String (Java Platform SE 8 ) - Mozilla Firefox -nx 


public char charAt(int index) 
Returns the char value at the specified index. An index ranges from 8 to 


length() - 1. The first char value of the sequence is at index 6, the next 
at index 1, and so on, as for array indexing. 


If the char value specified by the index is a surrogate, the surrogate 
value is returned. 

Specified by: 

charAt in interface CharSequence 

Parameters: 

index - the index of the char value. 

Returns: 

the char value at the specified index of this string. The first 
char value is at index 0. 

Throws: 

IndexOutOfBoundsException - if the index argument is negative or 
not less than the length of this string. 


3-5 String AANE 


3.6.9 MEF 


== 


BHM, EP AKTIF, NI, FRERE VBA, Å 
FIFA BERRA IA BASEL BURT. SRS , AE NAHI 
string) , BEFENY , WRATH). 4#RStringBuilder3S5( n] NE RIX NORRA 


A^. 


AN EASY TRA NITE , BANI MISI. Å 


Ju TME PETE EE : 
StringBuilder builder = new StringBuilder(); 
STRE ss se IKT ARE , SUUS] Hjappend73;Z.. 


builder.append(ch); // appends a single character 
builder.append(str); // appends a string 


(Eno EFTER Bit oeren Nid RAMA T StringXjZ& , APOS 
SEE PRIS FIFA], 


String completedString = builder.toStringQ; 





= HERE : fEJDK5.0rRS|AStringBuilderZ$, ix PŽEHJBUHJEStringBuffer , 
ES , BDI ds NE ANFRATB 
FATT MPP PM (FARE) , WivixÆstringBuilder FE. 


IX PŽEBJAPIZETHEEJ. 


MAAPERE S stringBuilder 8 PAN aÐ jk, 


SL... Lang. StringBuilder 5.0 
MENEAME. 

IR [PE ERRE PAS Ca 
BIN —*S FF BFA El this, 

EI NRS ÆITHIRBIthis. 


BINI BE , HERR INE CS cig EE 


SR i MUBBITIZE NYC. 

offset (UBA — FRE HIRIA this, 

offset (BE N— MUECA this, 

IER tig startIndex3l)-endIndex-14J LAST HIZI BI this. 


AGE ee PAA. 


3.7 A Ser 


73 Y AJI Bls FAE , Ee ECH SEI A, , ALAS pe Seu, 
SA , (CASE FABSEAGUIIKSEAPBISN , PAM , Sm SIREN rss EG 
BSP ILESKA , BENA PREMIER A TERRA EA ERA avatz/risiria 
Ei, AEREA AAA RIAS. B108 ~ 8121516 
j 


IMAGUI FiRTT. 
3.7.1 TEENA 


ame), TA “vei” (BEHEAN ) æ (HESA AH 
lé, HERUSFHSystem.out.printlnBDnJ, Am , SEN "REN System.in 
WARASE. PARIS ATA, AEE Ú Scanner le , 
HS “MEA” System. in Ek. 


Scanner in = new Scanner(System.1n); 


(MIER ne EA A Pia.) 


ME , golf se anner SD D'ESCH A SIE Y, MIN, nextLineJ 24% 
HIN ÍT. 


System.out.print("What is your name? "); 
String name = in.nextLine(); 


AXE , (#Hnextiinef AR J ÆR NIT ARB St. EAS NE 
( LASSEASTEZJIG bats ) , HAR 

String firstName = in.next(); 
DEE NES, zu next Int ja, 


System.out.print( How old are you? "); 
int age = in.nextInt(); 


BLU, BLM F— NER, MWAFBnextDoubleA3ik,. 

TER FEIER - 20H , OPERARIO, RAFTING : 
Hello, Cay. Next year, you'll be 57 

Boe , MERA AA 13 : 


import java.util,*; 


Scanner ŒX fEjava.util&)rh, S(ERAKZSAEEMAEX java. lang HHH} , 
—Æ (EH impor FEER AAMER. BKES5impor FEER FAN aa 


HS4348, 


FEE 3-2 InputTest/InputTest.java 


1 import java.util.*; 

2 

+ “This program demonstrates console input. 
* (version 1.10 2004-02-10 

6 * (author Cay Horstmann 


; */ 

s public class InputTest 

9 [ 

w public static void main(String[] args) 

11 

12 Scanner in = new Scanner (System. In): 

13 

18 // get first input 

15 System.out.print( What is your name? "); 
16 String name = in.nextLine(); 

17 

18 // get second input 

19 System.out.print( How old are you? "Jj; 
20 int age = in.nextInt(); 

21 

22 // display output on console 

23 System.out.println("Hello, " + name + ". Next year, you'll be " + (age + 1)); 
24 ) 

25 ] 


ae : AAS NÆRT ULA , FELIScanner KNERT Meas. Java 
SE GRIS | AF Console385CHIix NAN. EEBSIEBEL NÆR! , JUSKA FYN 
19 : 


Console cons = System.console(); 
String username = cons.readLine("User name: ^); 
char[] passwd = cons.readPassword( Password: "); 


73 f TED, RESI ÉFIFSKAR , MAGAT. EXPE 
FUME, NZD ED IN 78 WHITE ( SANS CC 10757142) , 


HH Console AIMAR Die camner (E, ERRORES EN ATA , MRA 
BN TR TAN. 


wl. 
| java.util.Scanner 5.0 


BTA A ABE — Scanner FR. 
ISA AY PATNA. 

SKARÐI PE ( LAESTETEZJ23 AT ) . 
BERE R— SRM ra SEE. 
¡IAN EI Tea], 


KONE AA AA SE RAY DN PRA, 


ar], 
=—java.lang.System 1.0 


IRAN BEE IN DIE , RIA 2c Di DOP EAR TOL —rConso let 
s, FRNiRKEInull, XJJ-fERfgJ—^ 3831: Hs AOAN , #7] (EFHConsole 
NK. AN, Rote bie iz ee, 


API ° ° 
ar java.io.Console 6 


MFT prompt BIZSKAPW4INA , BEI TER. args Sè] FARRAR 
NGI. BRAN NARE FT PIN. 


3.7.2 ri 


BJLMEÆSystem.out.print ( x) FABIANA. KENA 
BESS PRISTE AE A AER US ED. PIŠI: 


double x = 10000.0 / 3.0; 
System.out.print(x); 


FJED 
3333.3333333333335 

IRALA. ENGS , MATRES. 
ERPRAR J avahkb AF , IE ES ED ESX. KRIZ, Java SE 5.08 
FJ Y GE AR print fi. GIMI, AR 

System.out.printf("X8.2f", x); 
BIL AS PFA JER NER PARAT SETSHUASISTIEUXx. CAB, HEAD 
DRA NSF, UT TNA : 

3333.33 
fEprintfH , HJLMSSFH227 XL, WIR : 

System.out.printf("Hello, Xs. Next year, you'll be Xd", name, age); 
B NFFS TAHI SB. SONAS 
Te LASER : FRE, STIFTE , ÆR THAI. F3-5 
IHT Free. 


3-5 BFTprint FAIR 


ŽE D 


j = FT HE x 237 True 
ESSA = = Tá T 

H H EF fa] DæÆster, pg mU H 
(TEA) |javatime E, EI 6 


E kt, 
JE ROT GÅ 


38 FH EE a, RC Yi TAS % 
ST RAX 


Wasim ml TT R m 
ATI PATI 





E TATSARS. GAN, E 
ST MARIING. BD 


System.out.printf("%,.2f", 10000.0 / 3.0); 


TED 


3,333.33 
ALAS Na, PIO, "%, (.2f" ERROR HSE TE SA. 


3-6 Faprint tevin 


ER JE H HJ E fl 
+ TT EP ERA C CR E +3333.33 
AS A TE JE CZ. Bu Bs IN AA | 3333.33 
0 WS gj ÆR O 003333.33 
- AMT 13333.33 
( J4 Da BUSTER V ( 3333.33 ) 
is M TR N Gi 3.333.33 
# ONT FA) ELG NEDE. 3,333. 
# (XIF x ak Of) BIMENES Ox ak 0 Oxcafe 
$ iE AR MLA SKEI. pa, %1$d, %1Sx ELA TR 159 9F 
FISHER GT ENE 1 TEM 
FÅ zÜ ` Å i ve] Ag (E. PUN, %d%<x DIE jj AIDS ØR 159 9F 


TJEN Iu] — DEA 


ae ` BJÚUR e Sei RSTO ESR. TÆRET Formattablefa 
ENSAYA formatTofòik ; GWA HtoStringjajA , COIR ERAS 
AB. Esa liltostring ik , ÆG bál. 


IL Liëser ing. format ABE MEL HUE , MATE : 


String message = String.format( Hello, Xs. Next year, you'll be Xd", name, age); 


ETE MAJ ERE, FEB Att NB printfZ;;A"RHHRSRIBEB KU EI. TERT 
REF, FÆLGE PN AA java. time BAJA. AKA SARA 
OHA Date MBA ASTM. IBA NA, LAA, L3 789 
FSF AR. BIO, 


System.out.printf("%tc", new Date()); 


Rie PISA NARA T HI SRH FL SAFRE] : 


Mon Feb 09 18:05:19 PST 2015 


3-7 ERBRUBSJIRIEJEEIRTS 


HA kou # A 

c sé Stm R ITE B] Mon Feb 09 
18:05:19 PST 
2015 

F ISO 8601 H D 2015-02-09 

D SERA CH / A / Æ) 02/09/2015 


T 24 Jf AA] 18:05:19 


h> b 


CA 


pé P gp uet mesmo prvo rk 


MJ N ð 


gn 


KI 


23-70 Lee , FAIR í tee KARIT 


12 Jutta] 

24 PENGE Bb 

4 u su RE (BYER O ) 
"PANAMA (AE 0 ) 
Ef PI OE CHATA 0) 
H AE HE 

H AS 

BARA Cnr) 
PFA (HT Æ+, O) 
MARHA CARO) 


LEE 


EN 
HE HA JUNG 


= UAE PAET (pk 0), TE 001 234) 366 Zil 
Ba z DAT (ik 0), TEO $423 Z [a] 


Bi (BEE ME (AERO), TEO 3] 23 Z [8] 


Hi z KE HI NET (EO), 7E 0 Si 12 Z [H] 


Pi fiz He AT (Hja Ask 0), Æ 0 Ð] 12 Z ff] 


PE (v SE ASPEN th O) 
Pi (vi BET BO) 
MENER Cr o) 
LVF NÆRT (fm 0) 
Ef EK FØRE 

M GMT Æ, RFC822 Aik 
IE [X 


M FREIER] 1970-01-01 00:00:00 it fy FET 


Mop iE F8] 1970-01-01 00:00:00 if ÆR RY 


JJ 


PAGA: 


El Uo 


as aj 
06:05:19 pm 
18:05 
2015 
15 
20 
Februarv 
Feb 
02 
09 
9 
Monday 
Mon 
069 


047 

047000000 

pm 

-0800 

PST 
1078884319 
1078884319047 


GRI, RAHAA 


tn. SORTE ANY ARE ES RES EEN EHE T T IVAR HAAR TS 


PIL, TURBA EE HE BI (UE BENA |. 55 


Em. HUSA, fl, 


System.out.printf("%1$s %2$tB %2$te, %2$tY", "Due date:", new Date()); 


TED 


Due date: February 9, 2015 





VAZ ARTEN 


AA] LOA A KA. oE zJsBU BHS RAI BRIS ERA (EH. bier, F 
NES ESB ENE BANA HEAR : 


System.out.printf("%s %tB X«te, %<tY", "Due date:", new Date()); 


O25 : SAS (EM LIES , MREMOF , %1$.. SIPS. Get 
Ega "ant Be, 


DE, BA SHES print aa RAR, 83-68 "mg BASE. 


| 


FE : 


| | 






E]3-6 DËST 


EL. ESB ZA MARA. HA, EH, AE SEGS 
ARES , Monday BRE Monta, E6 UASA HETT AUNE BA El 
(41373. 

3.7.3 KWA Sim 


HANAH |, SEE NAF i LYS HE— Scanner TA , AN FAN : 


Scanner in = new Scanner(Paths.get("myfile.txt"), "UTF-8"); 


RMS PORRA IR, EO (HÆS NRAKRZA BI NINI 
“Cc: \\mydirectory\\myfile.txt” , 





ERE: TOR HEGE J UTF 83454908, LOTTE. CARS (OHR 
AA). KI PUSIT, BANE CC DIr,  — 88 22 EF Wie 
228, MIRE FIGO , USATA ava ERAL] VAT” o IX 
NE MET, MRE LIZITIX NER , "BEDA AAA RN, 





MAE, ALA ARAMA ÆR T Scanner73;Zo8] EETTISSRY, 
HABANA, EE KE PPrintwriter Ha, GERT, REH 
H: 

PrintWriter out = new PrintWriter("myfile.txt", "UTF-8"); 
RFF , BEZE. FJLUKHIHEISystem.out—EH print, 
printlnliMprintføife. 
9... NI RAF RES anner , (Bix Scanner IFF HE 


Age , MNES. GRAN, UDRIH : 


Scanner in = new Scanner("myfile.txt"); // ERROR? 


XNscanner2/584uENOAS10 NFH: m, y , FE. ER 


TR REZA VERZE NJ PER BER 


Elie EMBAR, bil 
Ul, “myfile.txt” , “mydirectory/myfile.txt” Ek "../myfile.txt" , X 


(HF Java BU VVE SIZE BA VVE, MERE SATA NA Flap: 
hs: 


java MyProg 


stet ae ia. FAM , E EE ARIA , PARA 
(ASH IDES. ALAS RASA IRENE : 


String dir = System.getProperty("user.dir”): 


IRIS USARLAS, WEAS EAN, GRA: c: 
MmydirectoryYWmyfile.txt” BK "/home/me/mydirectory/myfile.txt" , 


ITEMS ARA UH , wil FS ERSystem. inf(]System. out Fre, Bictt— 
FA: AN RA AFfEBS3SC/HEJIS—“SScanner , KAA NAS Ile ES 
MiE—Printwriter, BANARERTE. Java tan VIDERE "MS 
Fe" RES. TERIH, SNE lenke SD, WE, MARA 
Es ` KANA Jae "A fit HE. (Ge Ca in JA PFAthrows fF) 
imo, AN FAA : 

public static void main(String[] args) throws IOException 


Scanner in = new Scanner(Paths.get("myfile.txt"), "UTF-8"); 


Å TT 


MERA CASS J 8D BBREESOSMXNSURBIS E. VFEMERAIIA , GAN, 
MEAR Fai, ME AS. ISNA RRS aN , 182 eSI 


= 


FA, 


E : KANTITE ISE 


MAFREKEl System. inf[]system. out : 


java MyProg < myfile.txt > output. txt 
DE, MAYIEIMNEFIOException BT. 
an]. .Util.Scanner 5.0 
IDEM EEE A Scanner, 


Já NM ARE FREE ENE A Scanner, 


API ° ° ° ° 
an] ava.10.PrintWriter 1.1 


Mió — MIRE E A M(FEYPrintwriter, IFE HS aa. 


API ° ° ° 
ari] ava.nio.file.Paths 7 


RIENE AIR ESE Path, 
3.8 HERE 


AUNAR, Java ARE OE SANE. Ai 
CREA , ANGAT, BENENE KEN nit h5T, ESN 
KNAUS NETAN , FILMEsuitchiat. 


Qux : Java fers EE ESTA S ICH, RARA 
Mar. ixfgotoigu), fEbreakiBBJEILIT ne , SAMA ERARA RERA 


HAYA (XM ORS KHeotoighscwl ) „ SIN, KETAZSEBIforiBiA, 
TECEKCH+ FIR EDEA. CARAT CHA foreachfay, 


3.8.1 (EH 
RAS SE EMI ZE , EFE SÅR (block ) AYES. 


R (SAEN ) SH WAR Sika T IBERHJJavai&S), DURE f < 
SAFAR. DR EE ES DRA. NAME na in TAR PERES T 
BORA, 


public static void main(String[] args) 
int n; 


( 
int k: 


} // kis only defined up to here 


(A= , FAST HER MA Ara. BRI, NINA A tal , MA 
AOI: 
public static void main(String[] args) 
int n; 
| ka 


int k; 
int n; // Error--can't redefine n in inner block 


) 
) 
Bein: lek, TEEN EE. EEES 
EXTENDER, IE, Tage , RULE avart felt 
omg, 


3.8.2 FHES 


flava , SAMBIT 


1f (condition) statement 
ESF AASA. 
BÆKSSUEFIRINES—H , Java st PAR E TE 
DAMEN , MAISHA (block statement) , HVA 


Í 
statement; 
statement) 


BYRD : 


if (yourSales >= target) 

l 
performance = "Satisfactory"; 
bonus = 100; 

j 


ZyourSalesA FEL targeth} , BUTAS PRAT GSSSE3-7). 


El : ERR (BIAS SIA ) ALLE av EF PAR BENE F 
(188 ) TONES REN., 


fEJavaf , ERA EIS RBI NATT (TASEB3-8) : 


if (condition) statement, else statement, 


yourSales>target 


performance 


—— J ="Satistactory” | — 





Eg]3-7 rar 





yourSales > target NG | 








performance | performance 
=“Satisfactory” |="Unsatisfactory" 




















100+0.01* 
|(yourSales-target) 


13-8 if/else AEAEE] 


YD : 


if (yourSales >= target) 


performance = "Satisfactory"; 

bonus = 100 + 0.01 * (yourSales - target); 
) 
else 
( 

performance = "Unsatisfactory"; 

bonus = 0; 


} 


EBirhelsetia Satay. elsef TS NAASE. Alt, 14185) 


1f (x <= 0) if (x == 0) sign = 0; else sign = -1; 
HelseSÆ2NifEDY. SÅ, Dik EE EC AO AM : 


if (x <= 0) (if (x == 0) sign = 0; else sign = -1; ) 


ESIBSBAHif...else if. FRE DATE (iSBEEl-9), (GI: 






Í 
in L | $ 

Í 

d 

DE] 


AT 






performance 


-"Excellent" guise 
















; yourSales 21.5 “target bonus=500 













performance 
="Satisfactory" 









bonus=100 











Print 
“You're fired" | 








[3-9 if/else if (253 ) BEE 


if (yourSales >= 2 * target) 
{ 


performance = "Excellent"; 
bonus = 1000; 


else 1f (yourSales >= 1.5 * target) 
{ 


performance = "Fine"; 
bonus = 500; 


else 1f (yourSales >= target) 


performance = "Satisfactory"; 
bonus = 100; 
j 


else 


System.out.println("You're fired"); 


3.8.3 Wm 


SAT Itruelj, wilde BRATZ (MILE NEAR) . KIBA 


while (condition) statement 


IRF FAME Afalse , WjwhilefEZMA AUG (TESEBB- 
10), 





balance < goal 


update 
balance 





Print years 


213-16 while JANE 


188 3-3 PEIS TARE S KANI BANG EAEE AE , BEST 
ENE, NEKI AE ELEK, 


FEE 3-3 Retirement/Retirement. java 


1 import java.util.*; 


2 

3 fas 

4 * This program demonstrates a «code»while«/code» loop. 
* (version 1.20 2004-02-10 

6 * author Cay Horstmann 


; */ 

s public class Retirement 

Q 

° 1 

i public static void main(String[] args) 

11 í 

12 // read inputs 

13 Scanner in = new Scanner(System.in); 

14 

15 System.out.print ("How much money do you need to retire? "); 
16 double goal = in.nextDouble(); 

17 

18 System.out.print("How much money will you contribute every year? "); 
19 double payment = in.nextDouble(); 

20 

21 System.out.print("Interest rate in %: "); 

22 double interestRate = in.nextDouble(); 

23 

24 double balance = 0; 

25 int years = 0; 

26 

27 // update account balance while goal isn't reached 
28 while (balance < goal) 

29 { 

30 // add this year's payment and interest 

31 balance += payment; 

32 double interest = balance * interestRate / 100; 
33 balance += interest; 

34 years++; 

35 ] 

36 

37 System.out.printin("You can retire in " + years + " years."); 
38 } 

39 ) 


ER Pa 1800 7 — NI EG , HEM SRW Ae , RAMA 
mo BREE. 


while (balance < goal) 


balance += payment: 

double interest = balance * interestRate / 100: 
balance += interest: 

years++; 


j 


System.out.printin(years + 


' years."); 


(FARENS NESHEIM). KEARE T'AS Dk 
HE. ) 


Whil EINE US NS BENT. UR 
JENA DATA , Win Ara. ER do/nhilefåMåSJAJL 
SELNES zU, CDI, : 


do statement while (condition): 


DAMENE DIGA TAO (BHE NOR), BUR | ZAREZIE 
6), BAGEN , LUKE. TERRAS 3-49 , BITTER A , 
AS 


do 
( 
balance += payment; 
double interest = balance * interestRate / 100; 
balance += interest: 
year++; 
// print current balance 


// ask if ready to retire and get input 


| TT 
while (input.eguals("N")); 


REAPEIS N (GALES Su (WE3-11). KET oS REIP AIAN 
ARRETA, AVI AP VITES RAN RAE EE NT. 


FEE 3-4 Retirement2/Retirement2. java 


1 
2 
3 


Er 


wa Lo Lo r^ p 
pP as mø — o < ca ~J oh wa 


Lo Ka pa pa pous 
o ca "d vn vt 


3.8 


import java.util.*; 


fwa 
* This program demonstrates a «code»do/while«/code» loop. 
* (version 1.20 2004-02-10 


* author Cay Horstmann 
Ef 
public class Retirement2 
( 
public static void main(String[] args) 
( 
Scanner in = new Scanner(System.1n); 
System.out.print ("How much money will you contribute every year? "); 
double payment = in.nextDouble(); 
System.out.print ("Interest rate in %: "); 
double interestRate = 1n.nextDouble(); 
double balance = 0; 
int year = 0; 
String input; 
// update account balance while user isn't ready to retire 
do 
// add this year's payment and interest 
29 balance += payment; 
30 double interest = balance * interestRate / 100; 
31 balance += interest; 
32 
33 year++, 
35 // print current balance 
36 System.out.printf( After year %d, your balance is %,.2f%n", year, balance); 
37 
38 // ask if ready to retire and get input 
39 System.out.print ("Ready to retire? (Y/N) "); 
10 input = in.next(); 
41 
42 while (input.equals("N")); 
43 } 
44 } 


4 TÆ KE 18 IA 


Fa Na DÆ ATNA RBS REST ES DE SÍN Mea ESSAY 
See ATENA ARE. WIE]3-12B zm , NARVE FAG ~ LORE E. 





for (int i = 1; 1 <= 10; i++) 
System.out.println(1) ; 


update 
balance 





print balance 
ask “Ready 
to retire? 
(VINA 







input="N" 





3-11 do/while E HÅNER 


- "m = a = 3 = 








13-12 for EVNE 


For BDR 1852 38 ES NAL ; AE IS CRT BUS 
FE NAE ` EE 


SC++ , RE Javadi Efor HANNE NIBO BER FIAT , (ARAM 


AJO ` ForiBOA3 Saba IST NI AAS ITIL. KUE. A 
METXA, SIYEN IEEE, 


BEEF Y XRAN, BREAKS. GIM, Prema MENTE AE : 


for (int i = 10; 1 > 0; 1--) 
System.out.println("Counting dom... +1); 
System.out.printin("Blastoff!"); 


Ó us rt, SERENO. E 


for (double x = 0; x != 10: x += 0.1)... 


AREA AZAR. ATAÈNIIZE, AROS ama. GIO, TE KARYE 
ING , 7306. AAA Mila, PILL, x#8M9.99999999999998ikZ] 
10.09999999999998, 


E lA E For å MV 
S MBIMA. 


for (int 1 = 1; 1 <= 10; 1H) 


j 
// 1 no longer defined here 


alta, MIRA FONDA E: PSS , XX SERA RAMA IME. 
lit , RAEE OEA LIME RM RABO, MEI NEAR 
INS DNA E DNB | 


int 1; 
for (i = 1; i <= 10; i+) 
d 


, e š 
// 11s still defined here 


AAG, TER IRAN RE for HR LEG ÅRE : 
for (int 1 = 1; 1 <= 10; 1++) 


| Ces 


for (int 1 = 11; 1 <= 20; 1++) // OK to define another variable named 1 


For å Må TANI E£uhiletfgRNAI—HSLEZI. BAN, 


for (int i = 10; 1 > 0; i--) 


System.out.printin("Counting dom... #1) 
N rp I 
FILES : 
int i = 10; 
while (1 > 0) 
( 
System.out.printin("Counting down. . . 11); 
Fou 
j 


eem. GI I — NWA for då MAIER. IX NER ATT ÅR PRA 
28, BAN, RUM ~ OLI FT FE PATAK , BASA 
(50x49x48x47x46x45 ) / (1x2x3x4x5x6 ) PPJ BERZA , PLAZA) LEE 


FA1/15890700, IMIRT | 


EFRI5E23-5 LotteryOdds/LotteryOdds.java 


1 import java.util."; 

2 

3 fas 

4 “This program demonstrates a <code>for</code> loop. 
s5 “(version 1.20 2004-02-10 

6 * (author Cay Horstmann 


s public class LotteryOdds 


9 Í 

u public static void main(String[] args) 

11 [ 

12 Scanner in = new Scanner(System.1n); 

13 

14 System.out.print ("How many numbers do you need to draw? "); 

15 int k z in.nextInt0: 

16 

17 System.out.print( What is the highest number you can draw? "Jj; 
18 int n = 1n.nextInt(); 

19 

20 /* 

21 * compute binomial coefficient n*(n-1)*(n-2)*...*(n-k+1)/(1*2*3*,,.*k) 
22 SI 

23 

24 int lottery0dds = 1; 

25 for (int i = 1; 1 <= k; i++) 

26 lotteryOdds = lottery0dds * (n - 1 + 1) / 1; 

27 

28 System.out.printin("Your odds are 1 in " + lottery0dds + ". Good luck!”); 
Y) 

x ) 


BS F, RMN EF FE NAE, ELMER RIAU SIZE. 


n x (n—1) x (n—2) x """ x (n—ktl) 


1x2x3x4x""xk 


KAN MEENA YER I EmBxT BB : 


int lotteryOdds = 1; 
for (int i = 1; i <= k; i++) 
lotteryOdds = lottery0dds * (n - 1 + 1) / 1; 


` 


El : 3.10.1DRTINMA Afri for eacht ) , KE 
Java SE 5.03 SKIPS. 


3.8.5 ZEW ` switchj&f 


(ENE MAA, (EF if /else 5 FE EAN. JavaB—NSM0/0++752—H4 


H]switchi£f]. 


6A, AA FSÉEY—DWEB-13 FR VBA DIE SE HE Z , FILMER RANS : 


Scanner in = new Scanner(System.in); 
System.out.print("Select an option (1, 2, 3, 4) "); 
int choice = in.nextInt(): 
switch (choice) 
case 1: 
break; 
case 2: 
break; 
case 3: 
break; 
case 4: 
break; 
default: 
// bad input 


break; 
switchi& Js A ae D EE UL D a eer EIS Eltre ak , KA 


HTE switchiE JAAR. WUER E ED Cc aser, MAdefault7F 
a], HUA FO]. 


O ür : AO TP cases. AFECasej LEARE break 
DI, SR Skattir P—-TPcase DSE. KMR AO SER, FARS AR 
ix. ME, RIE PY MEA switches). 


ROSE (NE JE EMA SwitchiaO] , atar SALE -Xlint : fallthrough 
ys, 20 NAT : 


javac -Xlint:fallthrough Test.java 


DUER, MRE NOZE EM Tbreakiðf , fatet re E, 


MUSS SC E RE Ri “EIU” (fallthrough) (779, JAAR 
hi— MavtesuppressWarnings ( "fallthrough" ), RRRAZDWI NI KEN 
SOS. (IE es SKE) av a Jå EE MER T EE HESA AL 
el, RIGE UHRE FÆLDER. ) 


choice = 2 











13-13 switchiE HITE 


cash nJ LA : 


YD : 


String input = 
switch (input. NN AM 


case "yes": // OK since Java SE 7 
break: 
Aa 
“switche Pea ER], AOE MRS HEIA , LAB switch 
ARIADNE. Ik : 


SIZE SZ e, 123 
switch (sz) 


case SMALL: // no need to use Size. SMALL 
break: 


EU 
3.8.6 MESTRE 


RE JavaliJiZi å got ol FIRE (ELIT. E30 1I ABE TERE. Æ 
, fe ri got o& JARA ŽI JE RRRUSSBJEEREIRYTIXUS. SA, VA Fe nA 
nakapaa ( WIKA , Donald Knuth HE RE FA 
(Structured Programming with goto statements) NJEHNHE)., KANE 
Wi: ACR Behe got 018 TATE TIGANG , (BER E ERE 
gotoh HENT Bat. Java tT á ARA, EE Javal BEA PISI? 
—Rrtnssdybreak , LUISA KUE. 


LÉI RA pins Dlbreaktëpl, SAA HEH switchiEA)ÅØJbreakiEn HH, 
etu LAATIBR(EMiE6]. GM , 


while (years <= 100) 
d 
balance += payment; 
double interest = balance * interestRate / 100: 
balance += Interest; 
if (balance >= goal) break; 
years++; 


JENTA , HEE years>100 , BLA TE(EM/AFFbalance2 goal , NEH 
€), SÅ, BUENE break fe RitAyear SAVE , MAT : 


while (years <= 100 && balance < goal) 
( 
balance += payment; 
double interest = balance * interestRate / 100; 
balance += interest; 
1f (balance < goal) 
years++; 


BERET, EX DRA, MUS Xbalance«goal, FS ER ES, Ð 
PERA NRZIEAbreakiZA], 


5c++4 , Java Felt f fia AJbreakif4] , HIHI GEES DEL 
9). BRUK, EKZ (RAN PRRE— AO AE A. MAJOR San 
To EP EIA SIN En RF SSS Eze HJ 
(MR OS, 


XBB— Saliba f break ETTER. BA , SVIE ER HATER 
IAA, KALMAR ES. 


Scanner in = new Scanner(System.in); 

int n; 

read data: 

while (. . .) // this loop statement 15 tagged with the label 
( 


for (. . .) // this inner loop is not labeled 
( 
System.out.print("Enter a number >= 0: ^"); 
n = 1n.nextIntO ; 
if (n< 0) // should never happen-can't go on 
break read data; 
// break out of read_data loop 
) 
) 
// this statement is executed immediately after the labeled break 
if (n< 0) // check for bad situation 
// deal with bad situation 
else 


{ 


// carry out normal processing 


URNAR, ENANA break 2 tn DEET E. WHER 
breakiE DAN VHA ETA NE LE EAR , AZA break. 


Elg. EL LE, BLUSA AAH TOE, ESTU AE FE ARAR 
2a AN FAA : 


label: 
I 


if (condition) break label: // exits block 


// jumps here when the break statement executes 


Alte , ANFRABZIEA—Fgotoida], Hó NRS MEG ERA AJA BU , B 
FILMER breakia g ! SA, AMER XM. HIRE, RAGE) 
ih, MABEBINETR. 


a , A8—NocontinuelZf], EbreakiB6—H , GENIE. 


continuela BIT eI RAR EAE. GI: 


Scanner in = new Scanner (System. in) ; 
while (sum < goal) 


System.out.print("Enter a number: "); 
n = in.nextInt(); 

if (n < 0) continue; 

sum += n; // not executed if n < 0 


ANFEn«a,, MJcontinueiE A] BUS SAMARIA , ZZV BREMEN K, 


Rig continue] g AF fort? , RiAILABEZIfortig23AB89 "Br HB. Ban, 
TIE META : 


for (count = 1: count <= 100, count++) 


System.out.print( Enter a number, -1 to quit: "); 
n = in.nextInt(); 

if (n < O) continue; 

Sum += n; // not executed if n < O 


uIÆn<e , llljlcontinuerE6Jpk2ljcount++IE8], 


Ag tren SA continue Ed], BOSS LEE Seb. 


@ ==. VEZE NB ikk breakfllcontinudj Ed], KEE TATA , 
BDA CA In OT leier Dee, ESBE , EEA break 


Continue, 


3.9 XUE 


UR ENESTE ESTE BESKÆRE , BRAD java. math PARI 
”MEBHAYVÆ : BigIntegerflBigDecimal, XATT LANP B S FAKE 


POISE. BigInteger SEIN (EBE BANSA , BigDecimalsti SER 


DET DETS ER 


(ES a Luet ART UU SS BISA RIA : 


BigInteger a = BigInteger.value0f(100); 


EIRE, ABRAAM TIRRAN RAS (W ` +40 ) ANEXSWÈ. muss [RH 
ASYE3SAÉJaddflnultip1y Æt. 


BigInteger c = a.add(b); // c= a+ b 
BigInteger d = c.multiply(b.add(BigInteger.value0f(2))); // d = c * (b + 2) 
C NES : Ec++4 , Java; ttes SERA. HRA ABE M HD 
ZAN, JE Ku Dir BigIntegerzéBJaddfUümultiplyis$3, Java g SHYIRITAMSL 
FREEZER SABANA AREA, tb ZE Java FRE 
B DANE RUS SANS. 


Ee IE RJA - SPERRER, EET URE AYÈ Da 
E. RATE SIRIS), HM ao TRANCA, XNERISS 
(BB) ES 

1/71639584 346199555 741511622254009293341171761278926349349335101345 
SURE | 


FE 3-6 BigIntegerTest/BigIntegerTest. java 


1 import java.math.*; 
2 import java.util.*; 


3 
"LL 
s * This program uses big numbers to compute the odds of winning the grand prize in a lottery. 
6 * (version 1.20 2004-02-10 

7 * (author Cay Horstmann 

å 

9 


3 

public class BigIntegerTest 
10 Í 
u public static void main(String[] args) 
1 í 
13 Scanner in = new Scanner(System.in); 
14 
15 System.out.print ("How many numbers do you need to draw? "); 
16 int k = in.nextInt(); 
17 
18 System.out.print("What is the highest number you can draw? "); 
19 int n = in.nextInt(); 
20 
21 /* 
22 * compute binomial coefficient n*(n-1)*(n-2)*...*(n-k+1) /(1*2*3*...*k) 
23 kj 
24 
25 BigInteger lotteryOdds = BigInteger.value0f(1); 
26 
27 for (int 1 = 1; i <= k; 1H) 
28 lottery0dds = lotteryOdds.multiply(BigInteger.valueOf(n - i + 1)).divide( 
29 BigInteger.value0f(1)): 
30 
31 System.out.printin("Your odds are 1 in " + lotteryOdds + ". Good luck!"); 
32 ) 
33 ) 


ES 3-57, AFTER 


lotteryOdds = lottery0dds * (n - 141) / 1; 


VISE BASE , NENANEDA : 


lottery0dds = lotteryOdds.multiply(BigInteger.valueOf(n - 1 + 1)).divide(BigInteger.value0f(1)); 


Dm java.math.BigInteger 1.1 
RED NAAA PA Mother PIN. Æ. TH. BURR, 


URIX NES PARES other BF: , RE ` URIX PAETE TA 


another, REAA ; AN, REE. 


[BI BR FRIAR. 


[sii 


| API 
java.math.BigInteger 1.1 


IRIBIX NASESH— NASLH0therBIM, ze. TH. Å. BS ae, ANS 
NF (rounding mode ) , RoundingMode.HALF UPÆTESNTSSJAMETN 
II (BD, SUBoT4ZX, SES PHU). CIGARS. BREE 
AFTES GAP INE. 


AIR SASS 53 — "P AGCRMBSS: , (Ble ` MEA IFR TAS Ð, 
REAR; AN , REI. 


RENA /IxEkx/10scalefy — PAS, 


3.10 ANZA 


NATAN , FARMA RENERE. BI 1ÆÐ Nina] el EEN 
PNG B. GIMI, MER ae NEA, ali] ÆSER MARTE, 


TARRASA, KEANNA ( Ser TT ) FEAT ERA 
+. amuua : 
inti) a; 


NI, IRA Ta, JESEN AJA aua. MEI new 
H 


EZ ZA 


int[] a = new 1nt [100]; 


RABÈ NLF ee NESE. DERE PERES ` new 
int [n] mele MRE IA. 


El: : BILMER REPRIZ BA MA 


int[] a: 


a 
int al]: 

ASA aval BEF RENEE RUE, ANT int [] (WLA ) 5 

TRES. 

GAMBUBRS Fino ~ 99 (FÆL- 100). BET AVE , HILSTE 

(&, BIRO, St 


int[] a = new 1nt [100]; 
for (int i = 0; i < 100; 1++) 
ali] = 1; // fills the array with numbers 0 to 99 


VE TEST , MATRE., boolean BRIT nA (LIJ 


false, ISBN AI MBA null, MANIK (18) AF 
alte, FANIE BEA fE BAN, 


String[] names = new String[10]; 


St NN E ESE E 
TÅ LITA ETA : 


for (int i = 0; 1 < 10; i++) names[i] = ""; 


O an Ree f — 100 LAKE, HARE a[100] (H 
[EO ~ 9975 HU Bin) , EFRR "array index out of bounds" Rm23 
IFFT. 


PSA PACA TA, FJLMEHarray.length, MIT, 


for (int 1 z 0; 1 < a. length; 14) 
System.out.printin(a[i]); 


— Bee TE , DARE (RETA NETR ) o UR 
tH es se TEA RACEWAY) , MN ER FEE EYR 
(array list) BXSCE RF SS, 





3.10.1 for eachXEIA 


Java LIBRE, STA , OI ID AU PANG NITE (BØR 
BITER OJ ) mba Rava. 
PETS SBA To RENAME META : 

for (variable : collection) statement 
XEM —" SERE HJ J ERE PANG 17632, HOVIMA (SA, ELLE 
BAR). collectionX—EBFIKALAAE— NE NS 
IterablefZLRJ25XJa& ( VlknArrayList ) ARMENIA AR AH] 
ič , BXKIterable k OARBE ahe. 


MIKA , 


for (int element : a) 
System.out.println(element); 


#JEDEKZEalJE— TIGER , MITRA. 


jx MEN WixiF ia PANG 1763 (for each element in a), Java 
EUR EAN EH Ai foreach, inxXiAIXÉY , (OSC ORG GIE 
eR Me ahaa PAN, MR RRA IMAZ, HESFATISKRUSE 
BEA ( pilgsystem.in ) FARAH. 


SA ERRATA For få AB PT LAXIS TEASER : 


for (int 1 = 0; 1 < a.length; 144) 
System.out.printIn(a[1]); 


(B= , for each) Eleng SA di (AVWA PERBJECASIBETUIE LE 
(ENDED ) . 


El : for each NR SB B SE ESSENS TANG NTG , IU J ss EE 
AI Pinta. 


DIS SEA NES PAP ër , for each NBA eSeIME aw ATAS 
BOABE EUA READ. All, ERESMA. Maa ARA For, Bi 
ul, MIRAR EVRO RSE NTG , KS CCRA SE Nèf. 


O: : T EJUS BA TU SANABRIA ALE, APAJABAnray s23SHItostring 
ik. WFBArrays.toString (a) , RE NB SYKALANITFIE , (Gr Sa 
METSA, HASA. BO, "[2,3,5,7,11,13]" , FÆTTER 
zA , LAR 


System.out.printin(Arrays. toString(a)) ; 


3.10.2 HAMA RER 
Java? , fet T ABI ÆSLANS HEKTA MAE EL SST. NAT 
MAF : 


int[] smallPrimes = { 2, 3, 5, 7, 11, 13 }; 
+R, EARKI , AHE Hj nen, 


REMOLINO : 

new int[] 4 17, 19, 23, 29, 31, 37 ] 
DRINA BE — ABFA AES HR HE ETAS, ARIA? NY 
DIA. SEALANT LER OMETI ER ET NE JIA 12 
ZA. (USTI: 


smallPrimes = new 1nt[] í 17, 19, 23, 29, 31, 37 y; 
DÆ ANGAZA : 


int[] anonymous = ( 17, 19, 23, 29, 31, 37 1; 
small Primes = anonymous; 


El: : fEJavaFH,, ÆSKE ue, ERS T EDD SR , UR 
DR , Wl HE SJE BER, MEJE BE MIE On E: 


new elementType[0] 


itm , MAKEN null], 


3.10.3 PH DI 


fÆJavarP , DHF E WE TEA. AT, PSS A 


— MUH : 


int[] luckyNumbers = smallPrimes; 
luckyNumbers[5] = 12; // now smallPrimes[5] is also 12 


3-14m NSH NEJZER, RAEE NARA EE US — NAAS 
A , mL EBSHArrayszZs$BcopyOf75;X : 








smallPrimes 


luckyNumbers = | 





13-14 HU NGH KE 
int[] copiedLuckyNumbers = Arrays.copy0f(luckyNumbers, luckyNumbers. length); 
2 SOLE TEHNIKE, MSA RS HAAAY AN : 


luckyNumbers = Arrays.copyOf(luckyNumbers, 2 * luckyNumbers. length); 


BO REVEN zaje NE , DR RICA E Ne ; MRE CAER, NI 
ASME Afalse, JER , MUSSET , URE NE ua 


Do... Java AS ++ LARANE , BES ag CH 


(heap) LASTET TH. AA, 


int[] a = new int [100]: // Java 


NAF 


int a[100]; // G+ 


int” a = new int[100]; // C++ 


Java PAY is SuRHBOWXE NT ADA , MENS Ae NR, BUT BERI JD 
fS HEN E re, 


BED 2881:25 MER Iava REI, &—" Java FHEEFESPES—'1 restring 


arg[ Lëns in Dr, PESAR AREA NATE, tin 
STE, 


MU], EA FAR NÈF : 


public class Message 


public static vold main(String[] args) 
( 
if (args.length == 0 || args[0].eguals("-h")) 
System.out.print("Hello,”); 
else if (args[0].equals("-a")) 
System.out.print("Goodbye, ") ; 
// print the other command-line arguments 
for (int 1 = 1; 1 < args. length; 1++) 
System.out.print(" " + args[i]); 
System.out.printin("!"); 


WEH FENSI NAS TIR MER : 
java Message -g cruel world 


ares Bra MIA : 


args[0]: "-g" 
args[1]: "cruel" 
args[2]: "world" 


XMERRTT PIMER : 


Goodbye, cruel world! 


Dem : fEJava Wema ngisi , Ree SAT ME are e SEI r, 
BIRO, AER Ml Sa TE RE 


Java Message -h world 
args[0]Æ "-h" , MAGA "Message" Ek "java" , 
3.10.5 HHE 


BEYÐ SEBA , RILAMSFlArraysz&rHBgsort75;z : 

int[] a = new int[10000] ; 

Arrays.sort(a) 
IX 7312 SRFH Y NALIKHA. MIRRA A SASS KITE 
MELA. Array IEA I IVER SEERE , CERSIRHJAP DEEP 


AEI]. 


FEAR- 7 HREF EN SE, ENA NEA PEAS. (ala 


GEM NÅES , BARBARA HÆR : 


Bet the following combination. It'll make you rich! 


SR TBYI ES, MA EE CHEMIE , 2, ..., nF NS number: 
FH : 


int[] numbers = new int[n]; 
for (int 1 = 0; i < numbers. length; 144) 
numbers] = 1 + l; 


MAR SD RAYE : 


int[] result = new intik]; 


DUE , BLAILIFFRAIHENK NEUES. Math. random ARa — ARLE (BÈ 
0, ROA) DI Leon, FALK NERE, soll IS, žin -121F]HY-- 
^" Bet EX. 


int r = (1nt) (Math.random() * n); 
Fi resultBJgBi^ NM TARIZÉJINumbers[r]FKBISYÈ , SA Er+1. fHIERUBT 
ASIAN , number sÐ AS ES — AMZ EAS AKER. 
result[1] = numbers[r]; 


ME, VAR NSB RASYAL SAE , AAA BA RAE. 
K, NEHA HAS A NYE E number[r] , HEN. 


numbers[r] = numbers[n - 1]: 
==; 


KRETE TEN HHN DISK FÈK, TESS. Fidan) ey eri EA 
TR. 


CEHHEN y BUE HAL result EHTE , MEO ARE 
[MEH : 


Arrays.sort(result); 
for (int r : result) 
System.out.println(r); 


Feri 3-7 LotteryDrawing/LotteryDrawing. java 


import java.util.*; 


1 
2 
3 /** 

4 “This program demonstrates array manipulation. 
s * (version 1.20 2004-02-10 

6 * (author Cay Horstmann 


po */ 
8 public class LotteryDrawi ng 
9 í 
o public static void main(String[] args) 
1 4 
1 Scanner in = new Scanner(System.in); 
13 
4 System.out.print("How many numbers do you need to draw? "); 
5 int k z 1n.nextIntQ; 
6 
System.out.print("What 1s the highest number you can draw? "); 
5 int n = in.nextInt(); 


20 // fill an array with numbers 123...n 


21 int[] numbers = new int[n]: 

22 for (int i = 0; 1 < numbers.length; 1++) 

23 numbers[i] = 1 + 1; 

24 

25 // draw k numbers and put them into a second array 
26 int[] result = new int[k]; 

27 for (int i = 0; i < result.length; 1++) 

28 í 

29 // make a random index between 0 and n - 1 

30 int r = (int) (Math.random() * n); 

31 

32 // pick the element at the random location 

33 result[1] = numbers[r]; 

35 // move the last element into the random location 
36 numbers[r] = numbers[n - 1]; 

37 n--; 

38 ) 

39 

40 // print the sorted array 

41 Arrays.sort(result); 

42 System.out.printin("Bet the following combination. It'll make you rich!"); 
43 for (int r : result) 

44 System.out.printin(r); 

45 } 

46 } 


al, .util.Arrays 1.2 


RDA PETRA, APA HAS, HAS ONG. 


BY: a KE int. long, short, char, byte, boolean. float=kdoublefiy 
ZH, 


RES azeRHHISIBJ—T24:H , FAKE Z7Jlengthsyéend-start , SETE all 
(Bi. 


BY: a KE Nint. long. short, char, byte, boolean, float=kdoublefiy 
ZU, 


start Æ Bin (ÆRME). 


end IFT (FSK ME). ixTBRHBEAJa.length, TIDEN RM, a 
JjOHY false, 


length NASHA TEKE. WRlengthiEKFa.length, Kør false ; 
All , BEBA Eë length PAKE LAH JE ME. 


IES SUZ NI SN ZEIT HE. 


BY: a BH Aint, long. short, char, byte, boolean. float=kdoublefiy 
ZH, 


XR DISARIZÈRBv. WERE , MREMA ME ; AN, RBI 
Maier. -r-1Æ UR Fra Ava A DIS. 


BY: a KE Hint. long. short, char, byte, boolean, float=kdoublefiy 
BFH. 


start EG Pa (EBSIKX MB). 
end SIE Ma (POE ME). 
v aaa RA TA RAJA. 

ASE A E SIE Ve 


BY: a KE Nint. long. short, char, byte, boolean. float=kdoublefiy 
ZU, 


v Sas JUR ME. 


URI NEZEXAMER] , HE Felge SS ANIMES , iRlaltrue, 


5%X:a b šEHYjint, long. short, char, byte, boolean, float=kdouble 


AYN, 
3.10.6 Zug 


SHEA EAST Pino ENE , BIER ZRN ME ZRA JADE 
Ib. SPAS, SAFE ENVER RFS. 


Big EET TE, Pk ont MEN) RZA$10 , OOOZIEKZ4, AJE 


SFT, MENA iz ( 3-8). 


23-38 AEA PARE Ay 


10% 11% 12% 13% 14% 15% 
10 000.00 10 000.00 10 000.00 10 000.00 10 000.00 10 000.00 
11 000.00 11 100.00 11 200.00 11 300.00 11 400.00 11 500.00 
12 100.00 12 321.00 12 544.00 12 769.00 12 996.00 13 225.00 
13 310.00 13 676.31 14 049.28 14 428.97 14 815.44 15 208.75 
14 641 00 15 180.70 15 735.19 16 304.74 16 889.60 17 490.06 
16 105.10 16 850.58 17 623.42 18 424 .35 19 254.15 20 113.57 
17 715.61 18 704.15 I9 738.23 20 819.52 21 949,73 23 150.61 
19 487.17 20 761.60 22 106.81 23 526.05 25 022.69 26 600.20 
21 435.89 23 045.38 24 159.63 26 584.44 28 525.86 30 590.23 
23 57948 25 580.37 27 730.79 30 040.42 32 519.49 35 178.76 


STUER NÆRE (ERIEN ) FER. DONE 


balances, 


ZEJava'k , AB NEA. (Gan: 


double[][] balances; 


SENE , TEVA An ewlj BERT SB BU AREA E. CCS OT Is 
HØR : 


balances = new double [NYEARS] [NRATES] ; 


Bòt, RAMBO MIA Ane, MERE LI BENG 
HHV. PAN: 


int[][] magicSquare = 
d 


116, 3,.2, 13h 
(5, 10, 11, 8}, 
19, 6, 7, 12], 
(4, 15, 14, 1) 


— SEBA, ET LAN RE 7318 Sil Sc , GIMI , balances[i] 
[3]. 


RØRES PAE y — NF ET EAI HH interest 5— NF EFN TS 
balances, “ÉHTRTE , BÆR TAR , BE FH ZE JU T X 
NEA AT : 


for (int ] 


= 0; j < balances[0] length; j++) 
balances [0] 


J 
[j] = 10000; 


Ala , AR RYTTERE : 


for (int 1 = 1; 1 < balances.length; 1++) 
[ 
for (int j = 0; j < balances[i].length; j++) 
t 
double oldBalance = balances[i - 1] [7]; 
double interest 2 . . .; 
balances[1][j] = oldBalance + interest; 


1543-84 S SORA. 


ae : for each MEA) BEE TANGO rt, CERET, 
VÆ SAMER, Enola OEHR Als, FE FHM DEERE 
A , A RAR ` 


for (double[] row : a) 
for (double value : row) 
do something with value 


O. ean ` SABRES TED PESE AE TLA) , ol IP : 


System.out.printin(Arrays.deepToString(a)); 
A TA 
LIU : 
LO, 3,2, I3], By 10, 11, 8], D, 6, 7, 2), 1, By 14, H 


FEE 3-8 CompoundInterest/CompoundInterest.java 


O GB = O vt => wv PI på 


= kb — HA 
~ W ng e cC 


15 


/** 
* This program shows how to store tabular data in a 2D array. 
* (version 1.40 2004-02-10 

* (author Cay Horstmann 


y: 


public class CompoundInterest 


public static void main(String[] args) 


( 


final double STARTRATE = 10; 
final int NRATES = 6; 
final int NYEARS = 10; 


// set interest rates to 10... 15% 

double[] interestRate = new double[NRATES] ; 

for (int j = 0; j < interestRate. length; j++) 
interestRate[j] = (STARTRATE + 3) / 100.0: 


double[][] balances = new double [NYEARS] [NRATES] ; 


// set initial balances to 10000 
for (int j = 0; j < balances[0].length; j++) 
balances[0] [j] = 10000; 


// compute interest for future years 
for (int 1 = 1; 1 < balances.length; i++) 


for (int j = 0; j < balances[i].length; j++) 
( 


// get last year's balances from previous row 
double oldBalance = balances[i - 1] [j]; 


// compute interest 
double interest = oldBalance * interestRate[j]; 


// compute this year's balances 
balances[1] [j] = oldBalance + interest; 
) 
) 


// print one row of interest rates 

for (int j = 0; j < interestRate. length; j++) 
System.out.printf("%9.0f%%", 100 * interestRate[j]) ; 

System.out.printin(); 


// print balance table 
for (double[] row : balances) 


// print table row 
for (double b : row) 
System.out.printf("%10.2f", b); 


System.out.printIn(); 


3.10.7 ARIEL 


AARLE , SEE HA SUSE SR (UE riti = PR HINES SÅR JI, 
(ESPR EMAER, MIFE Java GS HIE ` Java El D&B SR 
8, RANA. SÆRS "HBA. " 


BIRD , AEREA, balances WES Em PES109NITAHIEKZE , MEN 
TA VE— NHO NIACARA (5483-15). 


CS T A — —— =. å —-2 x .“...".. “re T CUm -—— m =w=— * = —— = =-= a — s io == —— = —- =+ =— = d —— = l a-—— rr ——— mi mm : - = = mw== MEA MEER rm == A — A —— — =—— =+ 6na 
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B]3-15 — NIH 


zla balances[i]5|FH9Bi T T3308 , UME ARAN NT. LAS HÆ NA 
48 , balances[i] [j] 5 |HRT1T S ARIS JIR. 


FA Ay IRAN EAT, ATLARI LATENT SLIK, 


double[] temp = balances[1]; 
balances[1] = balances[i + 1]; 
balances[i + l] = temp; 


voll Eb “AA” 2828 , ens TRAE. PER — 
NAN. EDI, BEE, Sij RH. Ni ME Pip 
ET BI PANGA. 


1 

A. il 

L Z id 

A, $3 Å 

14 641 

1 5 1010 51 

1 615201561 


HFJARBEATIi , PEE E ARA. UTALII 70% ( TOROS 
= , Læ ME). HOSE DANN , RARE PARAR 
ENHIENZA. 


int[][] odds = new int [NMAX + 1][]; 
ix PA, ës ar, 
for (int n = 0; n <= NMAX; n++) 
odds[n] = new int[n + 1]; 
ED ECS SACI , RÆSÐ HDR , MA LAZ FE EKI rip PACA 
Te 


for (int n = 0; n < odds. length; n++) 
for (int k = 0; k < odds[n]. length; k++) 
{ 
// compute lotteryOdds 


odds[n][k] = lotteryOdds; 
) 


EMAR -9% 03 TEATER. 


Ø ste ZC Java BB 


double[][] balances = new double[10][6]: // Java 
Ala] 

double balances[10] [6]; // C++ 
tA aly 

double (*balances)[6] = new double[10][6]; // C++ 
Manto — NUS10 NBAS : 

double** balances = new double*[10]; // C++ 

Ala, ETARE — NTARIAA y 188612 F J : 


for (1 = 0; 1 < 10; 1++) 
balances[1] = new double[6]; 


A= , Stlli#new double[10][6]BT, IX MEBIMSEZJHEHMI, SEAN 
AJZXZARY , RAER IRINETAN. 


trip 3-9 LotteryArray/LotteryArray. java 


1 /** 
2 “This program demonstrates a triangular array. 
3 * (version 1.20 2004-02-10 


4 * @author Cay Horstmann 
y * 

6 public class LotteryArray 
Æ 


s public static void main(String[] args) 


final int NMAX = 10; 


12 // allocate triangular array 

13 int[][] odds = new int [NMAX + 1][]: 
14 for (int n = 0; n <= NMAX; n++) 

15 odds[n] = new int[n + 1]: 


// fill triangular array 


s for (int n < 0; n < odds.length; n++) 

19 for (int k = 0; k < odds[n] .length; k++) 

20 ( 

21 ft 

22 * compute binomial coefficient n*(n-1)*(n-2)*...* (n-k«1)/(1*2*3*. . .*k) 
3 * 

24 int lotteryOdds = 1; 

25 for (int 1 = 1; 1 < k; 1H) 

26 lottery0dds = lottery0dds * (n - 1+ 1) / 1; 
27 

28 odds[n] [k] = lotteryOdds; 

29 ) 

1 // print triangular array 

32 for (int[] row : odds) 

33 í 

34 for (int odd : row) 

35 System.out.printf("%4d", odd); 

36 System.out.println(); 

38 } 

30 } 


WE, OE] Y Javal8 AE ME FN , RENN Java AYE ANS AYE 


E. 
AHH "ePUBw.COM" 248 , ePUBw.COM #A(KESTE: ANG 


FSS Bax! ! | 


BAR WRSA 


A AAS AE iiA 


AIR AE 


A SERTE KÈS 
AE 

A HP REM 
A KISTE 


A Säll S ESTA 

A VRSTE 

AKS 

ESSE 

jx — EHE SEA BT TNE : 


MARA MAMA PILI WAR Ss SAA 
[EIE XJ A EE RI SE POE FXT ES ET LIFT ER ANER. NM 
BEDAH R—UIHRSABISIS , MAN TAFT Java S8BAEX SAS. 


FEBER C+ DEF Kin , SCS , HENNES EEA 
^E EXA ENE TEREZ ANAL, FLUE ARA RAR VJ 


A, RISK "CERE FS IJ av at HARA. 


4.1 HUSER 


ANAL (EMO ) Sé SERIE PISI , CERT y 20144 
705489 “ZEA” MIE IFIRITAT RIŽA, Java TEMA , MIRAR 
00P J Bene 485 Javaj. 


DARA AIS ARA , SE PRIBORILA VRNE DAG ST eer 
AYLAR. RASIS KB IVES , ABTEZAEXN. RAACH 
BUR, CENAR EMA T HAM BARER EL. (BE, HASS E 
it, RENSES HÆK , MAD ADE ARMAS. fEOOPHB , AA 
WISHES , RER GE RAKETT. 


f CHIESA (L SI EN IS TT RANT ( BIS ) SK. AE Y 
XÉVE , ETS SANGA IL. IX EPasca 18 FAJIZITANiklaus 
Wirth3 He iii (Algorithms+Data 
Structures=Programs , Prentice Hall, 1975) BERA. 22441] , ft 
Wirth sR , SAM , at EA (VN , KAI SE 
FRELSER. BERE UNE FELE ENEE e 
EEE. MOOPANHIK SIX NA, SERS NE BS IS PAGAN 
IZ. 


FEET MIE , ASE DREN EKI RIARTE. MARREN 
ERRADA A, ZEN — NE EH Web Allan BER ee AZ 20007 
INT, IX TEN ES SEX AAS AAA TI ua RARITIES , FI 
AER ESA NE, FVEHES20 (84-177). JE EBERT RE 
FRE, RAZE bug, BISHENSAEGETET , EME NENAS 20 
DAPR RET 2000 NIE PARDS. 


dë — sr. r 
| Ë lå] TU 





X (class SEET DIS E UE, Fel Lee bk EJ GAA , 
IRER NRH. HESSE ( construct ) XJERHJILEERAZJ8USEZSHJSCÓI 


( instance), 


IESO AAA, HJava HIMAS TRA SIND. HER Java Fir 
GE FJLETŽE, JUAFAP AR, HEB. BANET. REL, 
JAZ EI Javaj 5 HB EEE Cass , LUE AM FRÆTTA ee HA) 
NR. 


FJ (encapsulation , BRINGER) za ONE AH MEET. ME 
LEE, HR AAA MT NASA MOP , ETS DH ARS ie 


ASE. AIR HE IIS (instance field) , BEZASIGEBJISEERIU 
Fik (method). VIE MESES (WE ) PE ARENA, KE 
BASS HEN RATAS (state). JGIČ(A , RERNSAA—NÄÅ 
R, CDR FIBER ENE, 


ES E A ENE 
SES a EE EI EG FME, HÆRS 
ESA EEES 
A IES SIC A 


00PHJFE-- NRW. EP HE Java SESEND, SHE : ALIEN í 
NÆRE FINNAIR, SLE, fava , BrGBSZSSBUSE N "ET 
AAS" , EmMæl0bject, ÆRE, RASA ASA AObject RAFAT 


JJ 
7H. 


AH RACA , DNT RRRS ERASE ABAD A. TE 
MAÐ, RESET NAS ISI AAA LA TS. MU E— NÆR 
E BIN MEI (inheritance) , BKAVANIFAANABISSS F 


= 
Edo 


4.1.2 VIG 


SEAGSSFHOOP , —ÆÐ ÆA NIE ` 


PHRASE, BF HEAT AI TEE e DEI, SAT 
MER RATE NAN. 


SES NYES. NHS. ES! 
RE ESA EITI AER , PRI A ZERO. WEASH NYA 
FEIE ( MUSS PETJA VI RAA LAPSE BOARS , REG BERE T IK 
A). 


BE, TERA SHA EEA INR, GNIRAA-- NG-HS 
(identity), (IBI, CE— DIJ AE , (RE DIJ ESPERE IRL , 
BUSA MARTE A et SAL GEET, (EI PAE, S XJ2RHY 
SAS UA 


RAKE SE RC ZEB SCH, HI, IIRATASFA CHITA (W 
RMI BER E OME" , MINAHAN] PARA 
ik. RER, WRT EE “TAY”, uni I ANER, XM) FRANZ 
JAN BER KS). 


4.1.3 RAI 


(ZRELE ME , YATE ma in ATA STEP. EARE 
HANSARA “TRE” . FZOR FARAR ERRARE SE 
že : HMI , AG BES NAM A. 


BIHIS BAN AO PS KAT , MAINE NA). 
AO, ETT FANER , st ER: 
ES ER PI BREAK Item, Order, 


KPA, Bala: Bona lÐ J ÆR , JARREREK IERA. 


MTB Nan: BI. "AE "Wë LAR 213 , BEKE 
ERIN SS IAE IAE 
SIE RI TI e BE 
it , add hi =0rder HI — T 737A , MItemIKÆ— PES. 


SÅ, FB ta" BUS AE, TEOMEŠKAJAJ(E , BEE) 
mi HY TAB AIG, 


4.1.4 ZŠ BAKKA 
TL, BÆNKE 


HR ( dependence) , El "uses-a" KA, z&— FRERBHEERS. KANIAK. fl 
YA, Order EE Account EA Order FRE FA Account REA ERIK 
TD. (HÆIlten EM Kd TAccountèik , ZKARAIItenijASEPRAAX. Bl, 
NS E E Ea VTIEKAFA— VA. 


MARTA ARE. USA IIIe , EMASAI'LBAY 
(EFE (KÆRE BRUNSE PS ENA EfHolbug ) . BM TÆRNE , Bi 
EIA S SE Bx Jx, 


RA (aggregation) , HD "has-a" ARK, FLABXKABZTHTIEBAAIJKA. BAN, 
—PordenijA#EAÈTEIteniJÈ. KBS IA HIII. 


El BEES RENT MAS, MEME EA "AEK KINA 
iE. Usines, KEJAR. (EFTER AK, "has-a" SSRI 
S, EMEARSKR—NEHEAGINTEHSTØKN , ABAKA- 


4-1 FIAZSKAKIUMLIFS 


X E UML 181247 

ka k AA MT —— < e E 

MOM 8o ES = 

Ra <> 

Ki lik 

HR IR 
IK (inheritance) , BD "is-a" KK, 2 HH TJITRHIAS AKA. 191 
Ul , Rush Order morder ëmze, ERA RA ERRushorder ATNA å y — 
EGFHT-UUZCAETRBS HATT IA , UNTAR: MBA , UG 
Møn. ERE SAJE M Order SERRAT. fis , UR) FEB, BAR 
(Et S MÈSB4NKAJA A , ISSA — 2300 MIDEE ( F—= S FAN BK, HA 
SARS ARE HAD DEPA 


(REEF RAHIUML (Unified Modeling Language , #4 ÆR ) BARE, 
HRR LEIKR. 4-25 NIT. RABIN , RIAA 
TEE SUIS AA. 384-128 HH UML PEERS ARS SETU, 


(Violet UML Editor 
File Edit View Help 











orders violet 


REECH 


| | | The account | | Diagram tools 
| RushOrder | |. | to which | m 
| the order n a Select 


"| is charged LI E Class 

| | A Interface 

Fa | F] Package 
RE [ Note | 

i [1] [RU Linked diagram 

A Depends on 
YA Inherits from 
ZA implements interface 
Y Is associated with 
U Is an aggregate of 
W. 5 composed of 
' Note connector 


Account 





ÉB Show/Hide side bar 


4-2 El 


4.2 (ERE ME 


fEJavaf, RATAS, ANA BEETLE. PAM, FAZ 
PAISA AASA. SIW, math, (EFE, OLE FEMathžEB IS 
iz , #Math.random, #R ARMED AASE (SIRENE) , MAL T REC 
ARMAS. UAE, SVERMERE. (BTM , 
Math Ree SIR, CARE MAMI kid. HALANG , ALCA MTB 
EIN A 


TGS NERE 


(PÅ POST DIA, 


Date35 , M rBuILUSSURDRITADESXJ2R , LAU 





4.2.1 WRIAWRES 


EE , ONE TEMNI , HERMIDA. Ala , NIRMA 
¡Zo 


{Javaj FINE , AE (constructor ) NEA. FIERE 
ARINA, HARE JUR (RJE, AE MF. Einav FÐ Ð TN 


Date, CHIR Stale, WISI: “December 31, 1999, 23 : 59 : 59 
GMT” . 


sæ [ÅRET BESSIE: ITA RSS, uA IR EUISESPEERHI— T 
AESHY ( built-in) 2873 ? GAN, Visual BasicHE—NASAIdate3f# , JE 
Fran] EASKEFHite/1/1995458 x EH. MELA, RW FRIZE, Dis 
(Aad , MAKIKITA ML. (HØRE , Visual BasicixfEiit 
ALE EGO ? KHA El HERE NJIH A/ Æ, mA BRA H/ H7 
TE, BAKA AHM AE a ? MGA xE ma , AMA 
SC A EL, MIRA AAN ratu TA (ERSTE SHEME, MURERE, 
jeg TES MISA I AFAN A. URSS A, ACHE ERA 
e SHOBJZS, DIRE (replace ) KITI ( (FAX NAG 
HJEDuE ` Java AHA EBERL , BESAN J PAR ) . 


MERA ANg 53. Dill Date HITA Date, FEE Date 
WE , SPET REJE Ene ERE , XI TARA : 


new Date() 
IZA f NDS. < PIR aA BUR HRANITE], 
RRENA, PIRI ISENE : 

System.out.printin(new Date()); 


da, WANENE NAI. Date3 HAT tostring73;A. 
PST Sisi [B|] HESTE. FAAEA LABS toString73;z Jw FH 
FAROE Date HE, 


String s = new Date().toString(); 


NS EE SA I ES EE INESIS 
A, EH, BERETS 


Date birthday = new Date(); 


214-350 f 5 FRAT MSHI SE E birthday, 


birthday = | | 





24-3 SE NING 


ESE LEE TSS, BI , 159 


Date deadline; // deadline doesn't refer to any object 


EMS NIK deadline, CALAS|HDateRH wR. (BE, EIA 
Fl: Få deadlinePÆ— DYK, ELIAS. EER, PR (TM Date 
Jia F< Pd eb. 158) 


s = deadline.toString(); // not yet 
Ke AA. 
VA talt E deadline , KHA ME SA, TUNASAN AG 
INTE 
deadline = new Date(): 


BLIX PS ES | B— NO FEAR : 


deadline = birthday; 


DUE , SATSES | BB NIK (SU E4-4). 

















14-4 5|HA NIRINNIIREE 
EZRA: -RRENA SCENE KE SE 04 KSIA— DA. 
Java? HIRE ÆA DWA NSBS 1, new 
ER EAFAYIRIEMEtE Sr, PINO: 
Date deadline = new Date(); 
BA NAT. Kikilnew Date ( ) tie f —Date HAR, HELENES 
Denel, (Groe SS deadline, 
DIE GEIER GEES AAA. 
deadline = null: 


if (deadline != null) 
System.out.println(deadline); 


URIG— NAN NEAN ANRE , BANA EATR. 


birthday = null; 
String s = birthday.toString(); // runtime error! 


Bål EFS EIOS null, LETA ewsgiF BA Ti E nul LAT 
Bou, 


QU oes REAR av ESC RENN. ATT, BECH 
SSSA, HAZING. TL JavafN ST BUE EC AAT. 
Gd 


Date birthday; // lava 


sinE, SAT 


Date* birthday; // C++ 


— ERR SIA) MBA JI MIHE f. SPA, — NDate* FEET 486181: J FB 
new seat. HUX—ANMS , C--52Javalfji8;ZJ LEA. 


Date" birthday = new Date): // C++ 


E Ns , HITCH ISS 
AIRE. Java PEYnu115|FBXJ CA PEINULLIBST. 


PTAHIJava IRAN. äre MIRE , XT SERRA 
BEEBI TEIRRA. 


ECHR , JETI SAR HÆR SJEFER. BANAS NEA 
GEI, KAEN MIA. EJjavaðat , XAO REPARA. MURER Tix 
lou Heer , BITRATE Nat TET aie , MAA NGI BIS 
Ro. BI, POROM EH , INNSER SINE HAHNEE, 


CHASEA Y RARIS , BEE DEE ee le FS RI RR AÐ 
Dl, fn, — 5% (linked list) ENNA NM ER , HASS 
E SU E TES FR ES 


aJBE, fEJava'P , VASA clone iZIKSXI 2H Jc SETS Ul, 
4.2.2 JavašEJE HEJLocalDatežs 


RJAR FA, BE Y Javne RE HE Dates, Date3HJSEM ATI 
aS , BERNA. 


RETTERE Dat AAR UKER , (ARSE VE FREE SE TERNA RADA 


(OJEDA) ÆRA, (Grat Shirt (epoch) , HÆUTCRH/EJ1970F1H1 
Hoo : 00 : 00, UTCHCoordinated Universal Time zai, SARANGANI 

GMT ( BIGreenwich Mean Time , TETAJEGGHBJIB)) TÉ , 2 — FREU SCIBoRS MAE 
Sd IA). 


(BẸ, DatezsArtettay HABANEFiZAAKABIANBÈ. Java SÆRT : 

{R "December 31, 1999, 23 : 59 : 59" IXEEFRYARAAINAR APAN ASH AIR. 
DPS ENA y HA LAS SUKK EFHHIGregorianlA FTik (BE, 
AE AA EAR DA R AKBAR RIE , SE J-> =E Jp 
AE RIA T. 


sæ : ABLAR, AIXAM ARIT ARE , HIGH. 4 
AXBERUH ARBRE. HAHA LEAN, NAERMA 
AJISTE A cr) BOIS , BS Nachum Dershowitz#DDEdward M.Reingold m 
5H) (Calendrical Calculations) Æ3hm ( AEI , 2007F ). 


SET BS RES RW SANAM SIH. Mul Lex Eau a ED ER r Á 
DE : VÆRE HB ABIDateX ; rn KERES HRA 
HJLocalDateX%, Java SE 85|N T BIN EE HHR BJØNNES EH — 
BRHAFSUEI FE, 


IRIS BIS MR. EE. RETA 
oca. 


BENENE Local Date. FIRE, MARRAS) 737A 
(factory method) (CRU. NIKI 


LocalDate.now() 


SE — PRR , INE DI SATAN. 


ALE. AsO AR RIIIE ARAS : 


LocalDate.of(1999, 12, 31) 


ES Ed NIREAH : 


LocalDate newYearsEve = LocalDate.of(1999, 12, 31); 


— BA f —PLocalDatexjs: , nJVAFd73iAgetYear. getMonthValuef 
getDayOfMonthiS2l])F. ANH : 


int year = newYearsEve.getYear(): // 1999 
int month = newYearsEve.getMonthValue(): // 12 
int day = newYearsEve.getDayOfMonth(); // 31 


FRDUUFIRESIEN , AAXIESWEWRA SNARE. AU, BH 
EN A E EE ER. GAN, 
plusDays 7424321 — DATA] LocalDate , UREN AIX 73 AAI ARN RIA 
SN ARIRNI EE DATA : 


LocalDate aThousandDaysLater = newYearsEve.plusDays (1000) ; 
year = alhousandDaysLater.getYear(); // 2002 

month = aThousandDaysLater.getMonthValue(); // 09 

day = aThousandDaysLater.getDayOfMonth(); // 26 


LocalDate EFT f OI PARTE AE. WRAY , NATI BA 
EXARH. SA, DIS M ET , (GT TEB, BSNS 
Pea IA. 


EL. : SURE , Date38ABgetDay, getMonthllMgetYear FRIE , SATA 


HETE. ERE ARA, UBICAR 
SEA. 


2S EIL ASA VS PRESSEN ND , AJAN Bux LE HAGA FE Date 
KY BBD f. Java 1.1995 | NRBR AAR IR , Date HIK IKT HI. 
BJ NE] LER FF ERDLE A, AUR , ASAN ET. SY 
BÆRE EH ER ARA AIDA» AGRA NÆRMERE PI føl C IE 
MR. 


4.2.3 FSA SIDA 


BE kE—TDARAAIplusDay sSAiAYAAB : 


LocalDate aThousandDaysLater = newYearsEve.plusDays (1000) ; 


ix MR ZEneuYearsEveSB HAI ? ER M7J1000X 2 JAY A RR ? FX 
E, RA. plusDays AS ER DAABILocalDateXj5 , ER DIS 
¿GaThousandDaysLater RE, BORADS AM EIE). FklihuplusDaysFTik ix 
BEAR SAAN. (RSSUFA3ERPAUBIStringèSA]toupperCase 
Aix E NFTF EJSFBtoUpperCaseBy , ix SE REERÁBUREASSE , SIREN 
Y ) 

Java FBI MREKRASEBA—NISSKAWEHD , BAGregorianCalendar, FJ 
VA PARTERS — BAGS N01000X : 


GregorianCalendar someDay = new GregorianCalendar(1999, 11, 31); 
// Odd feature of that class: month numbers go from 0 to 11 
someDay.add(Calendar.DAY OF MONTH, 1000); 


EjLocalDate.plusDays7jiA^h[n] , GregorianCalendar.add7j;jZig—" ENA 


iz (mutator method), FAB NA , someDayXjFHJINSAM35. FILLE 
BANAS: 


year = someDay.get(Calendar.YEAR): // 2002 
month = someDay.get(Calendar MONTH) + 1; // 09 
day = someDay.get(Calendar.DAY OF MONTH): // 26 





FEAAXNRA , Fill GT ER 544 someDay MA EnenYearsEve—— J AR 


Ries ALI , CARRETERA. 


HR, RIUS RTM AMBOS SIMA DTN Aa (accessor 
method), (IAN, LocalDate. getYearFf[]GregorianCalendar. geth 
je 


Dee CP , 5 Bconst ARI AHA ; BA ENES 
A. (Be, fEJavalBErhR , WJIHJESJJIZ- O SNS IKEA L7 83885 HJEX II. 


FIr oc al Daten A OSC, KAMERE] 
BA, Sain: 


Mon Tue Wed Thu Fri Sat Sun 
1 


¿ 3 4% 5 LO 
9 JU IL AE I$ å D 
16 17 18 19 20 21 22 
23 24 25 26% 27 28 29 
30 


SAUER T * Sio. JWE, XK MEP REAM AZA (OBSS 
— MATEN HEMNE EAL. 


RHA SX MERA. FF, MES — BP , HASAIN AA 
ANA TIA. 


LocalDate date = LocalDate.now(); 


MASSAR. 


int month = date.getMonthValue(); 
int today = date.getDayOfMonth(); 


Ala , fidatei EX HBJ98—X , TASSI. — XA 7358 RB) L, 


date - date.minusDays(today - 1); // Set to start of month 
DayOfWeek weekday = date.getDayOfweek() ; 
int value = weekday.getValue(); // 1 = Monday, ... 7 = Sunday 


4Ptgweekdayigg7jDayOfWeek2e7ZBRxZe, KNA NIA#HJgetvalueH AR 
(GA BA LIT NE. xASÐ NT, REE, BIS SS ISI 
AE , EH RE, 24938812, («UH E, BE. 


ERA ARA TERA, ESB MAIS—AEPFHEMBERL. MEAN 
STEIRO ATA : 


System.out.printin("Mon Tue Wed Thu Fri Sat Sun"); 
for (int i = 1; 1 < value; 1++) 
System.out.print(" "); 


DIERAN ED III, EN META , Effdatela—NARNE—X. 


SPRER NAE. URdate2 AEH , PRA ma. EF 
+, dates FE, MIRARTE, RITETE : 


while (date.getMonthValue() == month) 


System.out.printf("%3d", date.getDayOfMonth()) ; 
if (date.getDayOfMonth() == today) 
System.out.print("*"); 
else 
System.out.print(” "); 
date = date.plusDays(1); 
if (date. getDayOfWeek().getValue() == 1) System.out.printinQ; 


HARME ? BI RANE V RAJA, B31, 30K, 2928k. NG 
E, REdate EX BEAN. 


E EE RE 


FEE 4-1 CalendarTest/CalendarTest.java 


1 import java.time.*; 

i [** 

4 * (version 1.5 2015-05-08 
5 * (author Cay Horstmann 

6 */ 

s public class CalendarTest 


9 Í 


0 public static void main(String[] args) 





11 í 

12 LocalDate date = LocalDate.now(); 

13 int month = date.getMonthValue(); 

14 int today = date.getDayOfMonth(); 

15 

16 date = date.minusDays(today - 1); // Set to start of month 

17 DayOfWeek weekday = date.getDayOfWeek(); 

18 int value = weekday.getValue(); // 1 = Monday, ... 7 = Sunday 
19 

20 System.out.printin("Mon Tue Wed Thu Fri Sat Sun"); 

21 for (int i = 1; i < value; i++) 

22 System.out.print(” "); 

23 while (date.getMonthValue() == month) 

24 

25 System.out.printf("%3d", date.getDay0fMonth()); 

26 if (date.getDayOfMonth() == today) 

27 System.out.print("*"); 

28 else 

29 System.out.print(" "); 

30 date = date.plusDays(1); 

31 if (date.getDayOfWeek().getValue() == 1) System.out.printin(); 
32 } 

33 if (date.getDayOfWeek().getValue() != 1) System.out.printlnQ); 
34 } 

35 ) 


Usa, RUFALocalDatežsnj LAS — SADE , BSEXETRARBRJ ULLUS 2$ H AEG 
MSG EBE (RHTE2fNE6LocalbateztyYNni+&Rj1)EHN. REZA 


ix PŽEHIJELI , ApLlusDaysHlgetDayOfweekS$ ik. 


NENE NS REE EZB , Mm 
Jona I SATS. 


A 8 
MEN RITA AER, 
Mó TÆT, ARAS, 
(52S RUB RAR. AMA. 


(521380 AB HHL , /ENDay0fWeek3sH) MIHINBIE]. JAfgetValuekiSE] 


1-7ZIBIB9— TA, KIEL, IRTE, AZA. 


A BU AZIA ENKE HER. 


4.3 HP Biz X S 


TAA , DE HAS PAPAS (BS , PERRO AJAN main 
Diko. MES JAM iT SAM AER as WI BAEK (workhorse 
class), Bm, KE Amina, VB HOKEJA, Beale 
TEDE, MAKA TABE t, RARA NB main. 


4.3.1 Employee% 


fEJavaHH , ExIBJERHJESXE VIZIJI : 


class ClassName 
d 

field; 

field, 


constructor; 
constructor) 


method; 
method» 


TAS — NÆRE LoyeeX, 4 Sane SASH BEE, 


class Employee 

d 
// instance fields 
private String name; 
private double salary: 
private LocalDate hireDay; 


// constructor 
public Employee(String n, double s, int year, int month, int day) 


name = n; 

salary = S; 

hireDay = LocalDate.of(year, month, day); 
) 


// a method 


public String getName() 
( 


return name; 


j 


// more methods 


ESAS DEL FILO , HAMER LAPAT NG. F 
[ETC EPESTEEPRIBERA-2 , IX NES — Employee RISE EH. 


HRS 4-2 EmployeeTest/EmployeeTest. java 


1 import java.time.%; 


2 


fas 


“ This program tests the Employee class. 
* (version 1.12 2015-05-08 
* @author Cay Horstmann 


s 


public class EmployeeTest 


{ 


public static void main(String[] args) 


{ 


// fill the staff array with three Employee objects 
Employee[] staff = new Employee [3]; 


staff [0] = new Employee("Carl Cracker", 75000, 1987, 12, 15); 
staff[1] = new Employee("Harry Hacker", 50000, 1989, 10, 1); 
staff [2] = new Employee("Tony Tester", 40000, 1990, 3, 15); 


// raise everyone's salary by 5% 
for (Employee e : staff) 
e.raiseSalary(5); 


// print out information about all Employee objects 
for (Employee e : staff) 
System.out.println("name=" + e.getName() + ",salary=" + e.getSalary() + ",hireDay- 
+ e.getHi reDay()) ; 


class Employee 


private String name; 
private double salary; 
private LocalDate hireDay; 


public Employee(String n, double s, int year, int month, int day) 


) 


name = n; 
salary = s; 
hireDay = LocalDate.of(year, month, day); 


public String getName() 
d 


return name; 


public double getSalary() 


( 
) 


return salary; 


3 public LocalDate getHireDay() 
54 í 


55 return hireDay; 
56 


} 


58 public void raiseSalary(double byPercent) 


59 í 

60 double raise = salary * byPercent / 100; 
61 salary += raise; 

62 } 

63 } 


(EX PREF , is I — P EmployeeZA£H , FIBA T = NEAR : 


Employee[] staff = new Employee[3]; 


staff [0] = new Employee("Carl Cracker", . . .); 
staff[1] = new Employee("Harry Hacker", . . .); 
staff [2] = new Employee("Tony Tester", . . .); 


fz RK , AJRBEmployee3S8I]raiseSalany 7255 TE RAST K=. 


for (Employee e : staff) 
e.raiseSalary(5); 


Ea , WFdgetName73;E. getSalaryAiAKigetHireDay A ARS ERNST 
EDER : 


for (Employee e : staff) 
System.out.println( names" + e.getName() 
+ ",salary=" + e.getSalary() 
+ ",hireDay=" + e.getHireDay()); 


ERA , ERNIE POS N38 ` Enployee 38] A publicat FAY 
EmployeeTestžE, EmployeeTestE8É fmain7gjjz , HH SAY BUIBI/TZ88BSI8 
Qi 

ila HA ÆEmployeeTest.java, i8xE lji X rea public SANA SLA. 
Æ NRS, RBEB— DOBE , (HUAA RENE IIA AS, 


fe BK , Gäre OR SHA , FE Bar ROUTAN : 

EmployeeTest.classfHEmployee.class, 

ee Pe main ARISA (UR DIES, LBW NER : 
java EmployeeTest 


DB EEERRTTAS1IEmployeeTestZSHJmain73;AXFPHJfORB. XESS , ula 
(jie J —^WEmployeeXjZ& , HERE MANNA. 


4.3.2 S S SC ERSTE FH 


Ea 200, NEYHOSTENE. ERP RPE 
MEAD. HAO, Employee FENI FEmployee. java? , 17 
EmployeeTestòèSfF#BKZEXFEmployeeTest. javaHH, 


RI SR ENA EEA, Bo] DB E ERA. — ME E AO Ya AS 


Javafmiss : 


javac Employee*.java 


TE, FA DIGEST PL ME. BEREN IO : 


Javac EmployeeTest.java 


ISA De RN, ERRADA, ARZATIAWAIZEnployee. java, X 
m , Java 82H] EmployeeTest. java fH f Employee 9] 28 K 1979 
Employee. Class) VI, MUSS TI , NAGHAIN 

Employee. java , Wa, EMITÍA. BERIE : UREmployee. javajn AR 
EAHYEmployee.class FRASE, Javani RES IEA ANA, 


BT : ANFEFAZEUNIXÉJ "make" TÅ (EF@#@Windows 9H) “nmake” FI 
E),mnuLiA7JJavafmiEsSPjgE y “make” DEE. 


4.3.3 HUWTEmployeežs 


“REXJEmployee3SiZH(Talir. BICMXTRNT AHA. BUS RMUISA , 


XTRAS IMEI PIJA : 


public Employee(String n, double s, int year, int month, int day) 
public String getName() 

public double getSalary() 

public LocalDate getHireDay() 

public void raiseSalary(double byPercent) 


IX SSAA AAMO 7Jpublic, KF publi GAME (HY KAB 
LVA AREA (HEAR) , HEA et TARA). 


Br PA, FE AE Employee pA NSR EL TF UG Se RA FATE : 


private String name; 
private double salary; 
private LocalDate hireDay; 


Aves privateiatRRBEmployeeR ESHA ARE I PIX Sep , RER 
Fi Beg SIX EE, 


Elx : JA publi ANC, , (EX EAR IAEA. publicètik 
IER PA HAA AREA LAER. DELER SEE. (HTH 
TALAR LE EK public, MEINE | HLCP AR , 
MXAHFARIDAAEA, RIH , SERVE NC private, 


Bo, Bie CST SCUSA BEN : namel String FK , hireDayEk 


ElLocalDate2ZSXJ22, LAPAD EN: SES KÆR EET RT SSSSRUBSSCAI 
Jay. 


4.3.4 Mies 


REE EmployeežEH juje es : 


public Employee(String n, double s, int year, int month, int day) 


name < n; 
salary < s; 
Local Date hi reDay = LocalDate.of(year, month, day); 


ALAS) , HESSE. E Employee, ERAT, LES 
IS IA A SAAR. 
lan, SER PEN CAS Cli Employee ýR : 
new Employee("James Bond”, 100000, 1950, 1, 1) 
RSL OMI : 


name = “James Bond"; 
salary = 100000; 
hireDay = LocalDate.of(1950, 1, 1); // January 1, 1950 


Mess A DEZAN. ERASE nen EFTA TRUE 
AI OBEN — NO AFTER SVA BANE RAS SiS 6 
ul, 


James. Employee("James Bond", 250000, 1950, 1, 1) // ERROR 


187 Ef IR. 


ANE Az BINASA BATING. MERSEDE : 


BD... : Java reed) LIEAHILSC++—, (BE, Elli AAA JJavaxj KA 
ÆTT HE HER , fåes Dei nemnt ET MER. CHERI 


RES Ion wt Ff 


Employee number007(' James Bond", 100000, 1950, 1, 1); 
// C++, not Java 


EE RIZE RAT , (HÆJava PANAMA. 


9... Tata, PEER PESIMA. MRI, FER 


A L1 


MIS BRA ZoiA ZE salary, 


public Employee(String n, double s, . . .) 
( 


String name = n; // Error 
double salary = s; // Error 


j 


ix Maa BH f abs &namefllsalary, KEAN. DE 
ae ei SBA. fei ( VIK , ABIYE) FE MR Fat 
SURAT, a ES] ŽE, A karika , 
AG, VESTERHAVET, 


4.3.5 fex 2S3 ENEM 


Ji TEN BLA FENG DAYS. GIMI, IS : 


public void raiseSalary(double byPercent) 


double raise = salary * byPercent / 100; 
salary += raise: 


ARAN TARA salary Ri NIE. GA NENA : 


number007. rai seSalary(5); 


C Hy; Hnumberee7. salary KAYAK. AMB, INGGIT FAS 


di 


double raise = number007.salary “ 5 / 100; 
number007.salary += raise; 


raisesalary Hik WT 224. Æ NBA ( implicit) SA, ANNE 
J3iEfAHUBJEmployee2ZS$XJZs, FI SEMUT DAB oS FYE , — h 
Bit (explicit ) SÅ. (FENCE ZAK Ames. ) 


FLER, PASSE H SG HR Dr Heron), Bilildouble byPercent, Paris 
DULA OETA. 


EB NAP, eh nb, SEN, WRB, TARR ras 
raiseSalaryJjiz ` 


public void raiseSalary(double byPercent) 


double raise = this.salary * byPercent / 100; 
this.salary += raise; 


BEER RAHI , AZAR LU SSCP at m BENTE BH 38D DT 


@- om ECHA, ASOMAN EN 7114 : 
void Employee: :raiseSalary(double byPercent) // C++, not Java 
ma 

ARERIA EXD A , SPIES BALAN (inline ) DA. 
class Employee 


int getName() ( return name; ) // inline in C++ 


fEJavaf ARIADNE , (ESPR TREMENDA. ÆR 
FRENAN A Java 83/25, ADA RES da AP) 
a, ASU. INAS RAR CHI. 


4.3.6 HÆLA 
Ba , PM AED — NES ÅU getName Dk getSalaryJAMgetHireDayJ 
IX. 


public String getName() 
( 


return name; 


public double getSalary() 
{ 


return salary; 


public LocalDate getHireDay() 
{ 


return hi reDay; 


RALE AA A. AT RIRESOISYE , AUCs. 


name, salaryflhireDaylEnip/J3public , LUKE BJYSIBJES E Ane 


BRA IE? 


XE name Sé NARA, —BEHESTIXESE , MUS BIER DD AA 
WEHA , REE En amet "LEZNI NR AKA, 


BA salary FERR , IEE t HBEHraiseSalaryJjAlEMN, ala Dir 
(AW TIR, RAINING AHM aJ y, UR salarylkjepublicHJ) , RAKT 
Jak E JT ELE A RI RSW Ra Hate. 

TEER , Geeks CID, EH, 1224 F HEIMAR : 
DUE IE (A NA BRAVE SORS SAY | BEAT MYRAN : 


B35, PILING , We "SD D ALZI, TATAAS. GRO , DER 
SAE SERIA : 


String firstName; 
String lastName; 


ABA getName DAP LAB AIR 


firstName + " " + lastName 


FIX ANTE , FERPA BR DE HJ B. 


SR, 73 I TA HEGE BAER , HSA Bes TAB HJ Herria ar Å 
WZ L(F. (Big, aa r> SÅRE ` BETA AA Tag, 


FAT BA TIM ARA ZA TAME, BA, setsalary AR] LAG EHE 


ÆR INFO. 


9... HETE SIRE 5 ASIA A Employee Hb 
JixT iir, ASI gethireDay Aika] 7—PDate RYK : 
class Employee 
d 
private Date hireDay; 
public Date getHireDay() 


{ 
return hireDay; // Bad 


j 


LocalDate 5 Sa E Ou eg D'al. Date 28 BO Ss JJ ižsetTime , BJ 


LUMEN ESE EVI, 
Date SEP] BHY, IX— FAA f IA | BE NENE IAS : 


Employee harry =. . .; 

Date d = harry.getHi reDay(); 

double tenYearsInMilliSeconds = 10 * 365.25 * 24 * 60 * 60 * 1000; 
d.setTime(d.getTime() - (long) tenYearsInMilliSeconds); 

// let's give Harry ten years of added seniority 


HERRERA. dflharry.hireDay5 |AAE—NIIS (165118f4-5). xjays 
FA 873 AR LAB SSR NE GRO RAAB TAS | 
































14-5 Releases Å 


UR FE ERE — NI NKS [FB , NEN HT AE (clone). M&clone 
ÆSER Mis CAS SAA. BIK Clone NÆ NAE GE 
it. MØÐI : 

class Employee 


public Date getHireDay() 


return (Date) hireDay.clone(): // Ok 


| 1" 


FAME , UR ERE] TRAJES, IIA (EA clone. 


4.3.7 ETF PALE 


MIÐ GAR, , FÆLGE EA AD RIA ENE, — VAA UIA PE 
WA RI SAJ BAZE , ROSRZAZEIBSER | NA, NESE — NAFTA NE 
ØABkYJequalsHiA. 


class Employee 


public boolean equals(Employee other) 
return name.equals(other.name) ; 


j 


AHIHI Xue 


if (harry.equals(boss)) . . . 


ix NA AIDIBharryA9FABIZ , RAHA S LL ASE , AM, Xl y bos sAYFA 
lik. KEMAN , ARXZEbossEEmployee3SX]5: , rügEmployee2SBg75;AXnJLA 
yaiRJEmployee2sBSfEf8—" KIRA FAB EE. 


BD. ae: ETIKE, SETU KANE 
(feature) , MmAARER File st SEA BEK, 


4.3.8 AWADA 


FTM NAAT, HIKBI a, PLUMA A A BAR IS SP AA 
AY. Al, DAMA ? RETA BUDA RARO JA GAI, BER 
SARI Fh, BRASE irren, AA , JE SETS rr Ellen 
Pee MEARE D, BR, REED A ALA KA KAEO ABD , < 
EATE JEES SR EA á ma 1 REBÜHJU LAR ME 
DIANA. TEE Aiit privately. 


fEJavaff , NT SIN MABHIDIZ , HSSRIXSEzEpublicm7JprivateBDn], 


TAA , DOSA AMAIA, WM BREDE. UR 
URRIRA TI NARE I HAL, IX NAP RES SSIES , MATE. A 
m, HS Dr ED, aiana : CRS GONE BREE 
FA, TUKEMA. URTEA, MARA , AI HBA ADR ol RE 
KAT. 


4.3.9 finalzChilizi 


FILE EN I final, NGITIAN. HER , LAA 
SN A , X-MAS , FERAYE , ABEIZAXX 
CTE, PIR , EJ Employee E namel ABB AI final, AAR Ma 
jn O MBAGBEHRIZIX , BS setName75;2. 


class Employee 
private final String name; 


| TE 


fina Lët abw FB TEA (primitive ) 28, BLAA ( immutable ) 38H) 
lak ( ML rr DOE Ee ASE AAA. Ban, 
StringSRE—DAFIZSAIS). 
FEAR , (EF finado iaa. PIKI, 

private final StringBuilder evaluations; 
(TEmployee Ji PAL 


evaluations = new StringBuilder(); 


Finale REF FIA ev a lu at one DAE PAIN E5 ArAnA te 
StringBuilder FR, FIX INDNKAL EN : 


public void giveGoldStar() 
d 


| evaluations.append(LocalDate.now() + ": Gold star!\n"); 


4.4 Sd Jay SASA A 


RIB HATER , main Delikt static. MEIN NN 


Eau eg 
4.4.1 FASTE 


UREN AI static, GPEPAEG- NEA EL M IST Hr DIS 
PASADA Å CAEN. HIM, RETRO NERI IE IJI, 
EB? S Employee 381 PS ØR i dili next Id : 
class Employee 
private static int nextId = 1; 
private int id; 
a 
MAE E NE DIRA TA CH id, (HI PARIAN 
next LO, Aan , KIRAIA Employee IR , Wie 1666 SED kid, 
(BE , RA NåfrleknextId, Blue KIT , HIinabnextIdibFt. E 
BIR, MINETENAUANIG. 


El ERA E AE A 


IE "static" RSA CHE , HALE 


RASI NE BEATE : 
public void setId() 
1d = nextId; 


nextId++; 


j 


IBGEZIharryi e ÆR EA : 


harry.setld(); 


harryAyi dr ene wt IdE , #EffSinextidAY(éina : 


harry.1d = Employee.nextId; 
Employee, nextId++: 


AAS EE (SILA), (HA STAN ALE. BA , Mathi HEX T — 
| NESE 


public class Math 


( 
public static final double PI = 3.14159265358979323846; 
HERA, AJU SH Math. PIRE (SIX NEE. 


MREIEFstatic WEN , PIRE J MathžEgjJ— PHI. JEjiMathžk Ij 
RIPI , #EfE—(MMathiA4IBTAHECH—òPIN 


B- NG REAR iS Ee æSystem.out, EZESysten2è rsa : 


public class System 


public static final PrintStream out = . . .; 


} 
BUS IES LOI GATE, AL, FÆTTER 
igit public. 7AM, NERE ( Hifinalty« ) ARAM. Fs|ZJout#%FsBH7J 


final, Bill, FAFS HATET ; 


System.out = new PrintStream(. . .); // Error--out is final 
E] ines Fsystenèk, KARNE —TPsetoutsik , CTS 
System. outiZ ENANAR. MAURIE , MATAR IDA E 
final Save. AGT , setout Hik NADIA, MAæRIJavaa n kill 


HJ, MBA Iava ES AFL). XÆ PATA , EBCA 
BERN , AMIZE. 


4.4.3 BRIA 


OTI AREAS RS FAID A. URI , Math fp Ace — TER 
ITIK. FIA 


Math.pow(x, a) 


tema, TEMA , mia, EE, ES, 


TABS is NA (MESA, this SEE 
RATAS, B04.3.51) , 


Employee ea 70 jA AREAS , NEAR. (Be , STA 


ATLAS SPA, KGAA D : 


public static int getNextId() 
{ 


return nextId; // returns static field 


A LBW AIN 
int n = Employee.getNextId(); 


RTAAJIUBRXEFstaticl9? SSSR EN. (HA, SEW Employee 
FANS AHAAA. 


El GIL lg bidde EAST TA, MIN, UR harry&—Nemployeelig , 

nJLAFBharry.getNextId ( ) (t“FEmployee.getNextId( ), NE, XDR 

ADEGA., JR EÉgetNextIdDiAit ÅRA RS harry TARA. NENE 
FREE , MABISA RESTA. 


Æ NARA MERRIE : 


De. : Java PR SASA ADJ A LESARAR, (BÆ, 18445 E 
AS , (EH ` ` BANI EEA EH Z INISIN 
IK, Math : : PI, 


ME "static" AE BAD. ty], 5INAW@Fstati E) SRNR 
— MEJE (RATE TERI BEE, EDEN, NE "static 888) : ZE 
—BRE , AE RANZRIVIZAFFTE. BEA , static CPE TS RAM. , Æ 

AROSA AEREA, 73 f E985 gt SWABS , REF 
static EHS. RA, HERE NAF , SBJAIR TAG NET 


AF, KERJ : ET SEXE TISIEAIZESABIÈ IRDÈKSJavatf 
el, 


4.4.4 TJ F 


Sne DEE BIN ANA. 3HULocalDate#]NumberFormatH9ZSEFHH##S 
IJ FIK (factory method )  FiISWÈ. MEU II FjålocalDate.now 
MILocalDate.of, NumberFormat MBALI HILKER EKS AI Add 
= : 


NumberFormat currencyFormatter = NumberFormat.getCurrencyInstance(); 
NumberFormat percentFormatter = NumberFormat.getPercentInstance(); 
double x = 0.1; 

System.out.println(currencyFormatter.format(x)); // prints $0.10 
System.out.println(percentFormatter.format(x)); // prints 10% 


JITFANUmbenrFormat SAT) FBfiess KEY EE ? ix ESE DS RIAL : 
4.4.5 main7j;A 


Seite , E IS ENEE SIE mtu LAUS] 
FEMath. pow, 


B, main At Æ SIDA 


public class Application 
( 


public static void main(String[] args) 


// construct objects here 


main XJ HIST. SEE, uuuh DA. FF 


AA main D TA BEAM RANI Se, 


Dz. E PETE --Pmainbid. LET NE API Scie 
I5, 120, PJPÅÆEMmployee SPS —Pmain Fik : 


class Employee 


( 
public Employee(String n, double s, int year, int month, int day) 


name = n; 
salary = S; 
LocalDate hireDay = LocalDate.now(year, month, day); 


j 


public static void main(String[] args) // unit test 
( 
Employee e = new Employee("Romeo", 50000, 2003, 3, 31); 
e.raiseSalary(10) ; 
System.out.println(e.getName() + " " + e.getSalary()); 
} 


ORBE TH NA EmployeeÉ, REST 


Java Employee 


JOR Employee KÆ—P EC E RFE AI REA. , NILA NARRA 
Fr 


java Application 
Employee2Sf]main ikk A SM. 


En 24-3 PAI F02 Y EmployeežEHj — MENA , Hr NASH 
next dl PAS aizgetNextid, XM NemployeeY&5S NSX , ZAJETJE 
ÆRER. ek, TJEDHH ROI AIR TRA RETA 1A. 


FEE 4-3 StaticTest/StaticTest.java 


y få 
2 " This program demonstrates static methods. 

3 * (version 1.01 2004-02-19 

4 * (author Cay Horstmann 

ç * 

6 public class StaticTest 

7 { 

ó public static void main(String[] args) 

o Í 

10 // fill the staff array with three Employee objects 
11 Employee[] staff = new Employee[3]; 

12 

13 staff[0] = new Employee( Tom", 40000); 

14 staff[1] = new Employee("Dick", 60000); 

15 staff[2] = new Employee("Harry", 65000); 

16 

17 // print out information about all Employee objects 
18 for (Employee e : staff) 

19 í 

20 e.setId(); 

21 System.out.printin("name=" + e.getName() + ",1d=" + e.getId() + ",salary=" 
22 + e.getSalary()); 

23 ] 

24 

25 int n = Employee.getNextId(); // calls static method 
26 System.out.println("Next available id=" + n); 


30 class Employee 

32 private static int nextld = 1; 
34 private String name; 

35 private double salary; 


36 private int id; 


38 public Employee(String n, double s) 


39 í 

40 name = n; 

41 salary = s; 

42 id = 0; 

43 ) 

44 

45 public String getName() 
46 í 

47 return name; 

48 ] 

49 

50 public double getSalary() 
51 í 

52 return salary; 

53 } 


55 public int getId() 


57 return 1d: 

58 } 

59 

60 public void setId() 

61 í 

62 id = nextId; // set 1d to next available id 

63 nextId++; 

64 } 

65 

66 public static int getNextId() 

67 { 

68 return nextId; // returns static field 

69 } 

70 

n public static void main(String[] args) // unit test 
72 { 

73 Employee e = new Employee("Harry", 50000); 

74 System.out.println(e.getName() + " " + e.getSalary()); 
75 } 

76 } 


mata, EMployee38tB8— N#SHImain NAHI Soin. wists 


java Employee 


FH 


Java StaticTest 


PATWA NmainZJiz. 
4.5 TAGA 


Bati MERE PARAR SU RIBA (RAZ ) BI EEA 
iB. EVA (call by value) RA AE SARA. MRS FA 
FH (call by reference ) RTA FSM AES BEE HAT EL. — VIA] 
ME fS [FRAT AVA SSS , Miren IBV RAPIDA. "FR... 
VAR” (call by) E NET ELE ENE , GHANA NBA 
(Ahilava ) POB [3873 ( BSCE, Leute lb) (call by 
name) , Algol FIRES ER HSNSREFISINESZ—, CHEAKSIZIX 
MBM SBA. PAU, MISA, PXS DADAS). 


Jar FESTE PÆRER. Bete , aa 
EN, SAVE, PAPE DIES CA INS NENA. 


IAN, STE NARDAA : 


double percent = 10; 
harry.raiseSalary(percent) ; 


AMBER MITA RAS, EAR Ja , percent ER 10, 


MARIA Ron. BE ÒD ANS SEE ME : 


public static void tripleValue(double x) // doesn't work 


( 
X = 3 * x: 


) 
AE AIX VITE : 


double percent = 10; 
tripleValue(percent); 


AD, HAM A. VIX iaa, percent 210, NHZ— DP 
EIT : 


1) BADIA JIper cent BAY NEN (HTG). 


2) xl A31 AS F 30. fBzgpercent/452Az210 ( UEI4-6FT7 ) . 

















| percent = | 

































































4-6 XJ SABE BUSCHURES PA 
3 lr DEn KE, DURE AEREA. 
FATT , 73; DAT BRASE : 


ADE AB, TID ARABA VEASEZAEAISY. MIR IRA ENS 
AE T , LURE SFF FAR DAN NÆR AT ETE BMA (EH 
(E : 


public static void tripleSalary(Employee x) // works 


x.raiseSalary(200); 


"gp 


harry = new Employee(. . .); 
tripleSalary(harry); 


AME : 
1) xA 73harry(BB TED , XEE—NYSAIS |Æ. 


2) raiseSalaryJj;EMLFHH KK XJZ8S|FBH.. xFlharry[F]R5 |FBRIFP PEMmployeexj 
SAIF I 200%, 


3) JAR, SEDA. SØ , STE harry Ak BANNE 
ESMERO (AMB4-7977.). 
































14-7 NS S SABE DURER J PAR 
KALA, TM PADA RBENASHI AH Tæ (PES. EBRE, 
TASEEN BEN , 19485 RR ERES MN FS | BE NIA. 


Ritt (SE, Cr Pascal ) KAT ANSER : EAR 
15 | BAR. BEER (ESPN ) WIJavalE FIRTH ANN K RAY 
ÆSER , SIL, PRE ATA. TRA BENE , HU 
FAB ZMA EA BA NG]. 


HIT, AS NORA VÆRDATA : 


public static void swap(Employee x, Employee y) // doesn't work 


Employee temp = X; 
X z Yi 
y < temp; 

} 


UR Iava KR FAA tS FAVES , ABAR TI ARNA BEG SKE EEA 
E 


Employee a - new Employee("Alice", . . .); 
Employee b = new Employee( Bob", . . .); 
swap(a, b); 

// does a now refer to Bob, b to Alice? 


(HE , MAMANS E IA. swap RTS SORRY BANG 
(LIP NAS [BANGIN , ix REN DIEU 


// x refers to Alice, y to Bob 
Employee temp = x; 

X = y; 

y = temp; 

// now x refers to Bob, y to Alice 


m, ARIS. TENANTS ALA Ny MZAAT. RAZE RD IAS | Æ 
IX NI AYA AC BITS | BADER (20 El4-8 ET). 

















Ze fa LA 





14-8 SAV RENNER LAR NA 


DNM : Java ERIE Ei SARA IRA, Sca E. , 3928518 
TRUER. 


FAR Nava A SÐ AF; 
FRA 4-4 Hara Y TEMAER. EX NER , ACES MESI 
EEE, (BARI : 


Testing tripleValue: 
Before: percent=10.0 
End of method: x=30.0 
After: percent=10.0 


NBA, PINAG Mens SE Deren f R : 


Testing tripleSalary: 

Before: salary=50000,0 

End of method: salary=150000.0 
After: salary=150000.0 


DRAR LZ , harryF|HANIRASRET AE. MAAK NALA IR 
5 | BASIS DUE NTT | BADIA. 


BE, ERE Y swap AWARE : 


Testing swap: 

Before: a=Alice 
Before: b=Bob 

End of method: x=Bob 
End of method: y=Alice 
After: a=Alice 

After: b=Bob 


JER, SISSE ly RS, (HÆRE ad bi SE SPD, 


QU. iom co PRA. SIBARI. pin, TUE 
void tripleValue ( double&x ) 73;Z8kvoid swap ( Employee&x , 
Employee&y ) HATE eL ES FH ZR BAY. 


PEF JE 4-4 ParamTest/ParamTest.java 


/** 
* This program demonstrates parameter passing in Java. 
* Qversion 1.00 2000-01-27 
* (author Cay Horstmann 
*/ 


public class ParamTest 


public static void main(String[] args) 
{ 
/* 
* Test 1: Methods can't modify numeric parameters 
ki 
System.out. println( Testing tripleValue:"); 
double percent = 10; 
System.out.println( Before: percent=" + percent); 


tripleValue(percent) ; 

System.out.println("After: percent=" + percent); 

/* 
* Test 2: Methods can change the state of object parameters 
SS 


System.out.printin("NnTesting tripleSalary:"); 
Employee harry = new Employee("Harry", 50000); 


System.out.println("Before: salary=" + harry.getSalary()); 


tripleSalary(harry); 

System.out.println("After: salary=" + harry.getSalary()); 

/* 
* Test 3: Methods can't attach new objects to object parameters 
E: 


System.out.println("NnTesting swap:"); 

Employee a = new Employee("Alice", 70000); 

Employee b = new Employee("Bob", 60000); 

System.out.println("Before: a=" + a.getName()); 

System.out.println("Before: b=" + b.getName()); 

swap(a, b); 

System.out.println( After: a=" + a.getName()); 

System.out.println("After: b=" + b.getName()); 
) 


public static void tripleValue(double x) // doesn't work 
d 


Ga ke E 
System.out.println("End of method: x=" + x); 
) 


public static void tripleSalary(Employee x) // works 


x.raiseSalary(200) ; 
System.out.println( End of method: salary=" + x.getSalary()); 
) 


53 public static void swap(Employee x, Employee y) 


54 í 

55 Employee temp = X; 

56 X = y; 

57 y = temp; 

58 System.out.printin("End of method: x=" + x.getName()); 
59 System.out.printin("End of method: y=" + y.getName()); 
60 } 

61 ] 


s3 class Employee // simplified Employee class 


65 private String name; 
66 private double salary; 


68 public Employee(String n, double s) 


69 í 

70 name = n; 

71 salary = S; 

n ) 

73 

74 public String getName() 
75 í 

76 return name; 

77 ) 

78 

79 public double getSalary() 
80 í 

81 return salary; 

82 } 

83 

T public void raiseSalary(double byPercent) 
85 [ 

56 double raise = salary " byPercent / 100; 
87 salary += raise; 

88 ] 

89 ) 


4.6 WREE 


ACES KS BARE: , DIE ANSIA. BE, ATIS 
FRE, HrllJavajje(H f ZAN SINEHAN bi, FENSI Di, 
mi, 


4.6.1 EZ 


BEBE MMS. MRI, JO Le A 5 HJstringBuilderXjZ : 


StringBuilder messages = new StringBuilder(); 

` Mb ` Zr AL ë 

NGA, JLE AE MSS : 
StringBuilder todolist = new StringBuilder("To do:\n"); 


GAMLEM EX (overloading). MURA TZ (ELAN , StringBuilder Jå 
Së D ) ARNE. PAUSA, FEET ER. filter DH END 
BADA, GEL RE NTS HANSE SED AVA AAT EHH (ART 
HL SEET D, MRS TAN LE VSSE, MA MAAN SIR , 
ALARA TE TELE , Basa NENE. (XNA ES Ber 


( overloading resolution), ) 


El: Java RRE AIDA, MR Eles A, AE, FIN 
DAK, EELAM KSTYESA, IMITAR (signature). fl 
YA , String BaN indexo MARTA CHINAS 


indexOf (int) 

indexOf (int, int) 
indexOf (String) 
index0f (String, int) 


RIPER REDA EH 8823. BEN, SEBASTES. SYREDE 
BAR EMNE (BATA. 


El 


4.6.2 Sidi 


UTE MIE PRA DAWIT VE , BARA eege : BUEN 
0. fp/RfB7Jfalse. NIASTIHINU11. AM , RAMESAN 


fòt. ASE, VIR ARENI TINA , MESNA. 


EL se Seem Wa aa 
HE, (BÆ, URIX BIBBI, RRAIN (0. falseñk 
null). 


HA, (#ARE— FEmployee2k. (REE taes PRERITA , NA 
AB salarylkfltalt/ge , finamefllhireDaylis9g]58447Jnu11, 


(B©, KHH mn CTDL JIR. URIBE getName A iABkgetHireDayA3 
ik, WISS MmullS Å, (ku ASS Ire EAE : 


LocalDate h = harry.getHireDay(); 
int year = h.getYear(); // throws exception 1f h 1s null 


4.6.3 ZB es 


RORO TÆ SUARA, RAAR AEREE, EGO 
EJEA ME. PIO, LA PREEMployeežkH a ARERR : 


public Employee() 
( 


name = ""; 
salary = 0; 
hireDay = LocalDate.now() ; 


j 


MERA — NENA SEE MARRAS ME. XT 
(azZs Shaw VISAS. TÅ, Sle PR SUE 7J0. FONS 
MARINES /Jfalse, Dr lee SSES null, 


RR rnt it rz! b Meigs , IBS AREA SAS , NEMI 


VIRI LEE HB DNJI ROA, BI , FEE 54-2 FHJEmployee3S42fk 
J— NR AAGE : 

Employee (String name, double salary, int y, int m, int d) 
AFRO , MEDIA MERA PA. VE AH 


e = new Employee(); 


JESPER. 


O... Tact , MSRRARA ES NS 
Wises. URTER SHIRT , SU) 7— MING, BIRÆRA EBR , ELIT 
HIF BEBAH PYTTEN : 

new ClassName() 
DUN NAWANG (EUA SA). SÅ, UR EFTER 
WAFA, PILA PINIGA : 


public ClassName() 
{ 


} 
4.6.4 Brev 


BEREDTE TRES AROMAS. MIRA 
LEADER, SAI MANA , ER 
HEIE. 


ILL Mr, ERAS MERA tf aa. GIA : 


class Employee 
private String name = "": 


j 


EAT dA, HU TIMENE. >4— NPE HE SR AN OM AE (ENE, 
TA MIEVS EET , 30873 XV REBUB FB. 


MATER EJE, TE NANNA , SLAM EDA TIA A. (SHE 
— FEmployee 38 , HP EP ENE Tid. FILMER IINIT YNG : 


class Employee 
( 


private static int nextld; 
private int id = assignId(); 


private static int assignId() 
int r = nextId; 


nextId++: 
return r; 


waa 


C ice accen, FAME. FRAMNES 
E, (BÆ , NGANGA UT: 


Employee: :Employee (String n, double s, int y, int m, int d) // C++ 
: namen), 
salary(s), 
hireDay(y, m, d) 
( 
) 


C++ ISSA ARV Elek aš, TEJava HARE, ADRA 
FUR , HARINA. 


4.6.5 BANS 


TE S (RU HIMNE SSH] (BREAD EN), Fe r= sy A DEDE. 


v= nI? MI. re BRA Zí 3 
BR, SAA NMA : 
public Employee(String n, double s) 
d 
name = n; 


salary = s; 


) 
(BAHA NABA: RE PST BENG Y ESAS ESBEN. 


BLE FRITES PETE EO E — Na "a 


public Employee(String aName, double aSalary) 
( 


name = aName: 
salary = aSalary; 


HRS. Æ 18 IRAN AE SAA: 


IRAN HAIST, KE FIXE ` SR SHAW SSSI ES 
ŽA, GAN, MEGA MAN salary , salary Ra | Ro BU, MRSS. (H 
æ , JURA this. salary IE le. BB F , thisfarken SAY, tb 
HERRANZ. MEE: 


public Employee(String name, double salary) 
( 

this.name = name; 

this.salary = salary; 


j 


@ sre. ECHA, ERA RI AE NE EI ( Axos Amex ) {EASE 
UI DESS. BAN, salary ekint salary. mSalaryEkxSalary, Java 
fær nÐ THA. 


4.6.6 VIFAA MAS 
XP his NANI, ATT, KINESERNE 


UR MESH — NED Uthis (...) , KGYA — T 2SHJ23— TNT 
Miss. FL MEGA : 


public Employee(double s) 
( 


// calls Employee(String, double) 
this("Employee #" + nextId, s); 
nextId++; 


) 
1 ÄHHnew Employee ( 60000 ) BY , Employee (double ) 152514314 H 
Employee ( String , double ) #1528. 


KDI EA this SERA RUTA AAN A UI RAS IX 
Bo), 


O cr : Java, thisgl HE Fc++AIthistett. (BA, HECHA, — 
Más AN Be YA AR MGA. ECHR , EEN ASA YVIR GV S Pk 
“3578951. 


4.6.7 DIG 
BEE BIH PENA ARRIERE : 


TIRE , Java 8 TAN, AMAR (initialization block), #— 
SSB , UDS MNRE., REMSAWIWER , REARSET. 17 
gn, 


class Employee 
private static int nextld; 
private int 1d: 
private String name; 
private double salary; 
// object initialization block 
1d = nextld; 
nextId++; 
public Employee(String n, double s) 
( 
name = n; 


salary = s; 


) 
public Employee() 
d 


name = ""; 
salary = 0: 


| "T 


NS Fe SS FH EAS IE ES sa 
16. BIERON. 


SMED, UREN. IMSS (LEE. 
EL HERE, MATAR. BE, TER 
ERE, kuumuka. SMBS Bava SNEK 


8.3.2.375 ( http://docs.oracle.com/javase/specs), X”NINAIES EE 


LA (SES ERBHJSCHUE MA IIR CR EE ZA: 


SU ES AS HEDER TA SPREE BAL. M 
cs HESA EVNET : 


1) Au OI (0. falsesknull), 
2 ) FARES SHA AAA, ROR BUT PUES SSH TR NMR. 
3) MAMI TA f AL ME UA TA NIE FIN. 


4) HATXE JIR. 


XA, PIGAIN, KAN AER RATERS. BM, BOER 
LESSAY MG art I AKT SEEL HBB , BAS AA ME HA Ga 
IX. 


PJ LATE DIE, KA A DERE TJA RAS STENE TIA 
(K, JAGANMANAÆ EHL] : 


private static int nextId = 1; 


RS ASA TUAE RBE BE ži , BARA RT E RESET EUST ER, 


HA NERA, HR KE static, THEN. HDR ISÆR ID 
HJIR BNR — IV INF 100004 BEN ÆR. 


// static initialization block 
static 
1 
Random generator = new Random(); 
nextId = generator.nextInt(10000); 
} 


ERS INDIR , SI TESLE JA, SAAE, PRBS CI 
Tit BEBE, SITA Ao. falserknull. ARSE BO 
LA RESNA CRABS ARRE AMAT. 


EL. LEA RIBJE , TEJDK ez gi , ABA AAJ avaA.5— "ix t3maing3;A 
DI "Hello , World" #2, 


public class Hello 


static 


d 
System.out.printin("Hello, World"); 


j 
j 


Hjava Hello AARAA , MEMES, AAS (ISTI 
EJ “Hello, World”. rz , SEN Stemainkt x. MJava SE 7 
LIA , java FASE ESB — (main pix. 


Fe Fs 4-5 PAVE RES SINING BEE : 


Feri 24-5 ConstructorTest/ConstructorTest. java 


i 
2 
3 
4 
5 
6 
7 
8 
9 


import java.util.*; 


/ 


kx 


* This program demonstrates object construction. 
* (version 1.01 2004-02-19 
* (author Cay Horstmann 


E 


public class ConstructorTest 


j 


public static void main(String[] args) 

( 
// fill the staff array with three Employee objects 
Employee[] staff = new Employee[3]; 


staff[0] = new Employee("Harry", 40000); 
staff [1] = new Employee(60000) ; 
staff [2] = new Employee(); 


// print out information about all Employee objects 
for (Employee e : staff) 
System.out.printin("name=" + e.getName() + ",id=" + e.getId() + ",salary=" 
+ e.getSalary()); 
) 


class Employee 


d 


private static int nextld; 


private int id; 
private String name = ""; // instance field initialization 
private double salary; 


// static initialization block 

static 

d 
Random generator = new Random(); 
// set nextId to a random number between 0 and 9999 
nextId = generator.nextInt (10000) ; 


// object initialization block 


í 
id = nextId; 
nextId++; 


) 


// three overloaded constructors 
public Employee(String n, double s) 
í 


name = n; 
salary = s; 


j 


public Employee(double s) 


( 
57 // calls the Employee(String, double) constructor 


8 this("Employee #" + nextId, s); 
59 } 
60 
61 // the default constructor 
62 public Employee() 
63 í 
64 // name initialized to ""--see above 

5 // salary not explicitly set--initialized to 0 
66 // id initialized in initialization block 

) 


{ 


68 
69 public String getName() 
J 

1 return name; 

2 


u public double getSalary() 
s | 


76 return salary; 
77 ) 

78 

79 public int getId() 
30 í 

81 return id; 

82 

s3 ] 


— 1.0 
FG THE JBS LENE RLS. 

I8 [5]--Mo ~ n-1Z (BABE. 

4.6.8 NIRAS finalize DA 


BERN SETE RINES , ABC, ALAIN ANA, HYMNE E 
WEARS AE a , BABE FESR 
RAFET. HP Javat3EZJBJiIBI SR , AREA LIMA , Flllavaf 
SNTE. 


GR, REISER Y PETE ZONE (MESA , BIRI, EES ARR 


MRNA. ELEN , SERA BAN BEN E SEIS Ta 
HE, 


an AZI (FA—DÈSAINfinalizeAik. finalize DAER ERER BARNALI] 
HA. ESSA, peki E finalize A AHE AA, LER 
HR ERE TV ÐI TARNA Beg Us FH. 


ae ‘BSS system. runFinalizersOnExit ( true ) YA EBEDIZIBIR 
finalizerj3;ATEJavaXIZDBIAYAAB. AY, SP DIAH TRE MASA AE 
Fd. ATAK BID ZE(EARZSiZRuntime. addShutdownHooki3s 0 "KIZ 

tJ" (shutdown hook) , FÆAMNFIESÆTAPIME. 


a ENA Se CER H rA VARA , BAEZA LA DE. WAS 
HJ , PLAMA — close ARMA NA VE, 7.2.5 TRNA 
A 


4.7 €) 


Java SEE ( package ) 14422205. (GETO Ls EBA CAN 
iS, HSE CAB Sal EAN AE, 


ENEHJJavaž 8 ED MAGNO , BlfEjava.lang. java.utilff]java.netF, fa 
ED av al EEB — NÆRARE, O RAMANASKE, 001 liebe EH 
MG. AE EfIJavaB#BkhFjavakljavax BJE:XFP. 


CE FREE ES EIDEN, BUA NERA AMES 7 


Employee, HISEEEXxESZBEHETIRBIJENR, HANSTEEN, BIL, IT 
WEBB HUET IE, SunzzEJE WEZ SI AFIS (ATA EEG ) LA 
AUAWA , FETA HEAT EH TE. HI , 

horstmann. con FAT EZ ERE. ABELLA com. horstmann. KMI 
Ao ARGH EERIE , Bcom. horstmann.corejava, 


Ra JAR , GEO, Tëlee, BAN, java.util85 
java.util.jarUE AR. BNA RA. 


— SALAH AÐ PAPAS , UNAM PALAS (public class). & 
(lol Leben aa Wa LA MD PILA AR BAI NB CARD 
TEREA. BIKI: 


java.time.LocalDate today = java.time.LocalDate.now() ; 
jm PARED. BPR SSA AimportiFAJ. inportiå es |A 


BSH PAIN BEAR. EBERT importi&f , HAAN, MÆGLE HE 
WE T. 


BJLMEHimpor ti) SN— REERJZSBVE MI. impor tlf AINA T UR XJ 
TAR ( (Bi FpackagelE AVA ). BI, LUER RXR A java util 
@FATAHIS. 


import java.util.*; 


Ala , BALA 


LocalDate today = LocalDate.now(); 


TIER Leien, LASA MINER: 


import java.time.LocalDate; 


java. time. “IBARRA , HBA INB BEREN. SA , SNERRE 
OG BRAHE HITS NAIS, GERENA EJ NETA NE ME Y PER, 


7 
G:-- : ZEEclipse# , OLEA EIN Source>Organize Imports, 
Package). Ulimport java.util." ; HA Bi &SIEXEHJSAAI , a: 


import java.util.ArrayList; 
import java.util.Date; 


DE NT REA EE, 


(AS , Ri, RAHERES (+) SA—TE , mo^ BelsRdimport java." 
akimport java.*.*SALjava7s Rj RIP A Ð. 

EXE TP, RSNAREKE , HAM ZIRE]. BERETA PAA 
Hj, MARE MERA TS. BI, java.utilfiljava. sql AHH 
(Date) $ URHEFTPSNTXANE : 


import java.util.*; 
import java.sql."; 


(EK IRASEPIDate3sA9AH(E , STN Maa : 
Date today; // Error--java.util.Date or java.sal.Date? 


CRS SRE 702 HE TE 58 AR Date, ATLAS FENI — NÆR import 


BORER TI ERR : 


import java.util.*; 
import java.sql.*; 
import java.util.Date; 


URIX NDatekFBZBIEA, NGA ? SSE, EE NAAA ESE 
ENE. 


java.util.Date deadline = new java.util.Date(); 
Java.sqi.Date today = new Java.sql.Date(...); 


ÉIS ER (compiler) TIE. RIFFS TADA EA AE) 
AK5 AHE, 


O = : CHIEF RAZ E#SimportS#includeFFiE. MEL, KARL 
BIZ. TECH, At include g ABR EAE ARER, KA 
E E CDEN , BRS EEB HL MESH BE 
SANMI, Javani PINAAGI, RES REGERES AmA 
J; 


{Java} , 81 SEzVHBZS HE, Wjava.util.Date, ØAJLIAMEH import ; m 
ECHA, A ABA (ER#includejE$. 


Import AS) HUE HUSKES. UL SHS NS enn DIE KGR 
ME. BAN, Æimport java.util.* ( EXimport java.util.Date) BOGE , 
FJLMNINHDateS |Hjava.util.Date%, 


EHH, SENEU aps lA (namespace). fEJavaf , package 


importiE B]ZSALL-F C++TPÉJnamespaceXiusingig$. 


4.7.2 ESEFN 


import 8T MNEILIS AR, ENST SA EST RRA DIAS. 


ME A ET : 
import static java.lang.System.*; 
ALA LASE FBSy stemd AES AAO , MINAS BIBS : 


out.printin("Goodbye, World!"); // 1.e., System.out 
exit(0); // 1.e., System.exit 


7359 ROA REA TARE : 


import static java. lang. System.out; 


Set, FEABEZAJEFAXASystemn. outEkSystem. exith 5H , UFFE 
HESS AEE IS, ium ELA RUTA CADA. T, 


sart(pow(x, 2) + pow(y, 2)) 


FRE 


Math.sqrt(Math.pow(x, 2) + Math.pow(y, 2)) 


4.7.3 HAMACA 


PIT DIS BA , HEG ANS FER HA , OPENSA 
ZAN. BIO, FERS- 7 PB Employee. java HA EIA : 


package com.horstmann.corejava; 


public class Employee 


MGA TE ME PINE packagel83] , IX T S HF PAU TE NANG 
( defaulf package) FH. ENABE—TIZEATHIE. FIKSET, ENLAI 
AREA. 


GO PASC ARI SCENES PEST ERE. fh, 
com.horstmann. corejava ANAT ARC ARN + HR 


com/horstmann/corejava ( Windows#com\horstmann\corejava ) P. fila 


FSS SCTE ERAR, 


Fe Fs 24 GH rs 4 - 7 HANE FA AE NEA : PackageTest ANETTE A 
EH ; Employee FINE ft com. horstmann.corejava FF, [Alt , Employee. java 
SAMA SEF E3&com/horstmann/corejavarB, #kaifik, ARISA RAT 


å 


. GE BK) 
PackageTest.java 
F PackageTest.class 
com/ 
= horstmann/ 
= corejava/ 
Employee.java 
Employee.class 


BIGAT NER, REUS, Haas 


Javac PackageTest.java 


MERE E AMARRES Ecom/horstmann/corejava/Employee.javaHit4T3m 


JE, 


TEA MENG. TERE NERE, MAREA NINE AAA DA 


( com.horstmann.corejavafilcom.mycompany ) . 


. (CE BoK) 
= com/ 
horstmann/ 
= corejava/ 
Employee. java 
Employee.class 
mycompany/ 
s PayrollApp.java 
PayrollApp.class 


EMBA.) (el, SE IRTE TE , RUS; on El > : 


javac com/mycompany/PayrollApp.java 
java com.mycompany.PayrollApp 


máta, fres DMT (HAIN RS. java DL) GIE, M 


Java ES MES (TAOB). 


O25 HS, KRISTEN DERE. DER, Well Is Re 


NIDEIÆ , MARES NO A TE, 


O... E E IS BEN. Ga, BEE—TRKXI4 
FAB MED : 


package com.mycompany ; 
MER MIES AZARES Hi3&com/mycompany F , BALA TIME. UREA 


TEO, NASAN AH. Hæ, SAME ee e , RIFA 
FEEL HARME E. MROSARALE, BUNKER. 


FEE 4-6 PackageTest/PackageTest. java 


import com.horstmann.corejava.*; 
// the Employee class is defined in that package 


import static java. lang. System."; 


1 
2 
3 
4 
e xx 
7 “This program demonstrates the use of packages. 
s * @version 1.11 2004-02-19 
9 * (author Cay Horstmann 
wu */ 
1 public class PackageTest 
2 1 
3 public static void main(String[] args) 
1 Å 
5 // because of the import statement, we don't have to use 
Á // com.horstmann.corejava.Employee here 
7 Employee harry = new Employee("Harry Hacker", 50000, 1989, 10, 1); 
å 
9 


harry. raiseSalary(5); 


21 // because of the static import statement, we don't have to use System.out here 
22 out.printin("name=" + harry.getName() + ",salary=" + harry .getSalary(); 

23 ) 

n] 


trip 4-7 PackageTest/com/horstmann/corejava/Employee. java 


package com.horstmann.corejava; 


// the classes in this file are part of this package 


1 

2 

3 

4 

5 import java.time.*; 
i 

7 // import statements come after the package statement 
5 

9 /** 

10 “ (version 1.11 2015-05-08 

1 “ (author Cay Horstmann 

p */ 

1 public class Employee 

u í 

15 private String name; 

16 private double salary; 

17 private LocalDate hireDay; 


19 public Employee(String name, double salary, int year, int month, int day) 


21 this.name = name; 

22 this.salary = salary; 

23 hireDay = LocalDate.of(year, month, day); 
24 } 


26 public String getName () 


28 return name; 

29 } 

30 

31 public double getSalary() 

32 í 

33 return salary; 

34 ) 

35 

36 public LocalDate getHireDay() 

37 í 

38 return hireDay; 

39 ) 

40 

41 public void raiseSalary(double byPercent) 
42 í 

43 double raise = salary * byPercent / 100; 
44 salary += raise; 

45 } 

46 } 


4.7.4 BER 


BUÉIC ah aetna public private, fmcApublichy Aha FJ LAMA 
ZEA ` frio/IprivatefIålg R BEBLE M. CII. DUF ZEEZEpublicak 


private , S NB (28. FARES ) FN 1 JFRBSJFITES73 TA VII. 


TAR SÆDE — NESARA 2, EX MEP , iT EmployeeZSE M NAA 
= , ARATE (ELENE ) PRELA , PURO 
EmployeeTest, FX, QIPAN ÆR TEEN. BE, NIGERIA MAE 
MEAS , AKSER private, PAIESE. SE 
ZA , ROBAR. AERA FM ARREA AEF private. TE 
java. aw tEfPAJWindow385t;:E— MEI. java. awtQ@ = IDKe HERR 
19 : 

public class Window extends Container 


String warningString; 


j 


æt, XBAwarningstringÆ&fæprivate I KAKA java. awt O PAA 
ANA Aa Linz , HERE MERE (Ml, "Trust me!" ), S 
BRE, Ré£WindowòS95;ADIJE,, RINK ESE NATE. 381 R 
ÆRE RAZ (L Z AREA privateiZingt í ( JV UC OH , Dë ig 
MIER, RABAIA, USA FIIV). 


El ENV , AANE SNARE , BE JERA BIST hR 
HORNS RA. (RAT, SSEEHJSCHUETESCRUEPONB. Aik , RAZE 
KWA DO Sere, Y SEU CTO 


READ aa? SRE : MENE ANE. GEAR, BET 
MISA. Wate , HABIDA AMES SA, AER 
FEE AYR ol SEA HEH OT Ua HARES Rea. GIMI, TE 


ARENA, ABE TIRE DRESS HENTES, MT 
LRS AS ESE A java. antt : 


package java.awt; 


Ala, ÆR MITTE TEST RANA java/awt FART , KATLA AJ java. ant 
&€RBSPJEB T. (FAK FER, alla SEE TICE (NE 4-97 ) , 








14-9 Wapi HEMNE EFE 


M1. 2h Aa , IDKEJS HE ERT Y ANDERS , HEI UC MAA ÆN, 214 
LA "java." ZHGBJZS | SÅ, PDG DIE AAA PE. AM, ALA 
BITE (package sealing ) dLeit ASSEZ ED. RIG 
METER, MIRE IX TOMI TS. ROR , RIMA FASO 
AJJARSUFAIZJiE. 


4.8 Figs 


Cem), deier OH RI Ee, SERRANA, 


PIN, SKIFIBAILAFFAETEJAR ( Javal 4 ) vim, E NARMFF , FOR 
SNIE BSR , GER ol LAT BMA ARNE ERE. ER FH 
#17 (third-party ) AED , EZRA NG NEFEBSAJIARKIF. 
JOKER fVEEHJJARN(E , PUM , FEjre/lib/rt.jar PORT TRE 
CDS AR FAA SIGER EFE. 


O; JAR HERA ZIP BT BAM BS. RILABSFHETBSZIPSCRHEEFRÉSÉ 
PJEBEJrt. jan RE(EHJJARNAH, 
73 f (PRES TESKE, FEGI FIBI Ra : 


1) PEREA BARA, flg /home/user/classdir, FEJLE, ix PERE 
PRISE RIDE ai RAZAS com. horstmann. corejava. Employee SIE EE 
FR, XNemployee.class&XHU/MUTTFE 


SK /home/user/classdir/com/horstmann/corejava rt, 
2 ) ABJARKAEBKAE— PARA, BIO: /homeZuser/archives, 
3) IRER (class path), XREN BAKFRA. 


(EUNIXINGH , ŠEREPAIT RANA ZARES C : ) a: 


/home/user/classdir:.:/home/user/archives/archive. jar 


MitWindowsi MEH, Whos ( ; ) DÅ : 


c:\classdir;.;c:\archives\archive. jar 


TE LAST, AR (. ) ARSAABZ. 


Mlava SE 648 , AJLMEJARMIFB RABBAN , SIT : 
[home/user/classdi r:. : /home/user/archives/'"' 

KA 
c:\classair;.;c:\archives\* 


(BZEUN1XrH , HFAA LAPA IEshellmø SH TT Æ. 
fEarchives ES PAJA JARK44 ( (BAA. class KIF) AE STERKE. 


FAIS ITA EN ( rt.jarfilmtjre/libSjre/lib/extH& PFAJ—EEH(HHAJJAR 
SUE) SAMEIER , AUN CA ETIES ERR, 


94 : Java HE mæ TESS BA HR PARI , (BJ ava UNE 
PA "." BsRBSEJEZIErAIÁBUBSR. UAE, HB PR TEA 
E, MARRE . BR. Somme RRA J dá . E 
za, NFT LEN , (BA BEISÍT. 


SSA PT A BOEL HER IRER. MIA DISET : 


/home/user/classdir:.:/home/user/archives/archive.jar 


[EXE RE HAT LEGE S com. horstmann. corejava. Employee28 Hit, BPE EE fr 
MGZEjre/libAljre/lib/extEX PAYJI CFA EMAAR. TA , TE 
APEFKTENEMAIR I , PAR BERS. ADARA RAY : 


mase FREM GS. MRS IA PX, Ee US TRAE 
AYE), BAM E EK AIX , HØST AAJinpor Ce , HR 
PESOS SRSA. fl, Ray reyes : 


import java.util.*; 
import com.horstmann.corejava.*; 


HER VS | Y Employee35. Iman MEE java. lang. Employee ( AA 
java. langBWZENABFA) . java.util.Employee, 

com. horstmann. corejava. Employeežli HBUE FAJEMployee, NAK PERA 
BUE PATING 134173 MURRE, — ANAE , MST ER 
BEAR ( ANY , mimportiE aV AR ATA). 

fr res SNL, GARA (Source files) FAX. AN 
REDGFANA , BAIR Fl. FACE, MASA 
FRA FNAA. — NG AROS MAS , FAEXFALAASABZSUL 
Ac. AC, Zeene DRE MLA EMEA NA M4, SA, BAASE PSEA 
SEA, RESET BEE ME SKATE. MANSHEPSESN-P 
K, SESS WES RAHE PANTAL , ERER NEXIFTEX T XX T 2s. 


EST - classpath ( Bk-cp ) FUN HÆRS : 


java -classpath /home/user/classdir:.:/home/user/archives/archive.jar MyProg 
MA 


java -classpath c:\classdir;.;c:\archives\archive.jar MyProg 


MES NIZ-BETE—(T"h. RRE NAAR GATE Dshelljii er — NLD 
SURE NAME. 


TIFH-classpath3tluiz ERRE SAA , tn LB BCLASSPATHERIEESE 
SIRO mE. Reset PERA shell. f£Bourne Again 
shell (bash) 'H, ap S TEX F : 


export CLASSPATH=/home/user/classdir:.:/home/user/archives/archive.jar 


ftWindows shell, SB STET: 


set CLASSPATH=c:\classdir;.;c:\archives\archive. jar 


Fi HliRiHshelljjiE , RIAA, 


9... : B NGIWIFCLASSPATHINA DESE NIKA PENE. AAA 

MRE., AMATER , Alt, MAKRA EER 

HAT, SEERE. AMAER] EWindowsFRAppleBSQuickTime 
EPF, CHTIT SIRS , CLASSPATH — PTSSERBJJARMCÉUE , (BARBE 
LESBI. A, 448698 EEA BEAT , ASÍ Iva E REMO 
TIRS EIER NIE. 


H 


M 


KH 
Hin 


D 


OK W OR 
ü 


0... ` BAENRA , SET EHI NM (EIMTEjre/lib/extig1E, MEP 
hs , SS ` SF LIAS , URE IF 
ES RERE , MARERE ( BARS , IS 815 E 
£1). IN, ERRE ROS TARA. GRIEG f BÆ 
EN A ETA PAR. SLE , NEBE 
512 COIE, 


4.9 NER 


IDKØS2—MRESBHAIE, Mijavadoc, ERJEAEBISSCUEAERE— MIM. =E 
LE, Hea 3 BAA API Mt El da va JEAN f 33511 javadoc 
FRAY. 


QOSR Ee CAS Fa OLAS BANER FANER , BBZ RI LUR SS MERMA 
FREE dk AED ME, JESE REGIJA Aa LH US Site 
REE MED. SUERRESCESCEAN— MASE , BARA BESES IAE 

12 , HUNNENE. AM, OT LHR SANSER 1 TF 

ra , fEIEPIGISISRBBSISIB] , E3217 javadoc PINE MG te SAA 

ES 


4.9.1 JERIA 

javadoc HE ( utility) M PELE PHS : 

SSE ISTE z PFE , FRR SMA. 

MJN FER AS. DEMEMDABKERMEBUBWSRHAEBSHUEL. FLA, 
HUIR. 


BV... RENO BEA E HST (free-form text). ER 
ICHE , #@authorE#k@param, 


BARAER MEENA. javadoc AEF A VRE 
GIF HEN ETE RAZ, 


CB vk, FJLMSAIHTMLSTA , BUZO, AFIEYABIem»...«/em. AT 
A898) H)cstrong)...x/strong UNG HRHIcimg... EF. WY, —EFE 
fs&Fd«hi»Bk«hr» , AJFENS EAT EPA. FER NFR , FER 
føcode...)MAÆ<code>...</code> DXEÉE eee Tag AEE 
(TENT. 





El : URIBE AFA, VII, ES (BRAGA 
FERMER) , NINE SNe Hixdoc-filesrB, javadoc3c HERES 
Mis BR Ulixe ARRE PA AFRICA ASA nee HE (eHdoc-files 
Bs, GRAN : <img src= "doc-files/uml.png" alt= "UML diagram" >, 


4.9.2 Z+ E 
FIVE import EHZ , ŽE V. Z Bu. 


NANSEN : 


* A (code Card) object represents a playing card, such 

* as "Queen of Hearts". A card has a suit (Diamond, Heart, 

* Spade or Club) and a value (1 = Ace, 2. . . 10, 11 = Jack, 
* 12 = Queen, 13 = King) 

gi 


public class Card 


| TE 


Gle gees ore, onn reete eu : 


XX 


A <code>Card</code> object represents a playing card, such 
as "Queen of Hearts". A card has a suit (Diamond, Heart, 
Spade or Club) and a value (1 = Ace, 2... 10, 11 = Jack, 
12 = Queen, 13 = King). 

vi 


FAT , AAB IDEER f Boni" , HAIR, BEH NE 
= SHE. 


4.9.3 KER 


B VIDAD EE AAA ACA. BR C iS FIO , WALA ERA NE 
YERO : 


DNI AAA "param" (SY) BORM TVB. SMRT bi 
2211 , KUMBI MIMI. — DARA BS @par amfi: RERO, 


jx RIOT XJIABUJSIAGAMUH "return" (GREI) A3. RANAAJUEEZ1II, H 
RJ LASSFIHTMLERIG. 


IX MAA NER , HP RNA NTB ABA. BABE 
EARL ANT. 


MERMA: 


[** 
* Raises the salary of an employee. 
* (iparam byPercent the percentage by which to raise the salary (e.g. 10 means 105) 
* (return the amount of the raise 


/ 
public double raiseSalary(double byPercent) 
double raise = salary * byPercent / 100; 
salary += raise; 


return raise; 


} 
4.9.4 PNTE 


ABAKA (BANA SEE), GAN, 


* The "Hearts" card suit 


SI static final int HEARTS = 1: 
4.9.5 ØRE 
TIIS PIN HAAN EE. 


MAC ÆT "author" (fFE) RB. TUAZ Neauthorinic , SN 
QGauthorfaioXjM—^ FÉ. 


XT ÆT "version" (IRA) RH. XERAL ENS SEIRE 
(EHIH. 


kana MAI. 


XMR ÆT "since" (387) AH. UA DIS A ERA 


Zsa. IR , @since version 1.7.1. 


ix ERIOAXJZS. ASE ANN VARAS. KARL Y EHE 
We. BD, 


@deprecated Use<code>setVisible ( true ) </code>instead 


i @see#l@linktnic , ALAR , niRISUjavadoc AAA BI KI NP 
MIH. 


GEES "see also" HON NERE. CELA TH, VILA 
JER, ERR REIER TAN — : 


package, class#feature label 
ca href="...">label</a> 
"text" 


Mem BUN. REGER. ANTENNE , javadoc hE 
AMER. NA, 


(see com.horstmann, corejava. Employee#rai seSalary (double) 


EV ate 2llcom. horstmann. corejava.EmployeeZsHy 
raiseSalary ( double ) FARER. TEROZ , ESCOBAR 
Z , LAT, BERET SRI ESRI. 


ata, CERRAR (Ht) MAAGA (.) DRE SAAS , KA 
EEDER. Java Ee AÐ TLAGA AO. FÐ, Å NEBES 
FAI ERTER VX. BEjavadocE BE FSS BIXAEBAT , ESI zl 
LIES BJ), 

UREMBO NE, nee NG HE. PILAR, 
BYRD : 


(see «a href="www.horstmann.com/corejava.html">The Core Java home page</a> 


Elsa F , ABS LETE — NIDA ( label ) (FARE (link 
anchor), URE T label, PHPAREA E BI VA EKURL. 


ANER eent Ra 1515 (") FA, NAMI "see also" HD. 
MIRA , 


@see "Core Java 2 volume 2" 


AA MEANING rie eent) , fX Er E MNAE. 


(Glink package, classi feature label} 


IX EP SA E. 


4.9.6 USER 


NURS, AAAS EANET Java KE , RER. S/S 
AEMILIUS. BE, HEREDIA, MES MIRA NERA 
SF. FILER RPA EE : 


1) fEfH— package. htmlí ð HTML IZI. ZERRIZ«body»...«/body» ZIBJAY 
ATA SCAN SBS HM WSK. 


2) jEefH— PLApackage-info. javafiò ma Java X1F. ix PIL FARE — NG 
AYLA **#0*/ AEN Javadocitt# , BRI PTEIEBIZIG. BAMZESEZHIR 
DETER, 


PAULA ASIR KARA MEGA ANER. IS MIRAS E VAN 
overview.htm1f9 rr , ASADA RARAS ARA, tric 
<body>. ..«/body»Z [BIH JETA ZAMBADA. SRP Sainte PI 


Æ "Overview" NY, AE or Hi BCS, 


4.9.7 EH 


XE, IG HTML VE de ACC HI SèdocDirectory F. HTA AE : 


1) Ee) EE E ED FE], SIBRASEREBJEJERAE , flg 
com.horstmann.corejava , MMRR EB S--BixcomB El s ( 205177 


overview. html (FATE, IXHÆTAIMEHRR ) . 


2) ARE) , MZ Tas : 

javadoc -d docDirectory nameOfPackage 
MATE MODES , 1877 : 

javadoc -d docDirectory nameOfPackage; nameOfPackage,... 
RFEA BA, AUNG : 

javadoc -d docDirectory *.java 


MURER TS -d docDirectorybtli , ABHTMLICH MSI SRE h. MEA 
ARES TI KRL , REGA SIX FARO. 


ERES gut Dee STAN javadock£ |FiIA(TYAZE. GIN, LEA -author 
FO - version ZN HE 20authorálaversiontaio (OMA, Xe 
MER). B—MREHAAINE-link, HA we Miner. NA, 205818 
HPS 


javadoc -link http://docs.oracle.com/javase/8/docs/api “.java 


Z , ANER ERE Haba Oracle dva SES, 


UR FH-linksourceklk , MG NEMIHRHIØJIHTML (MIA, (HOT 
11925) AHE NFI JAME fe PHRA HER. 


BARA , BAR] javadoc SC POS ESCH, , 
http://docs.oracle.com/javase/8/docs/guides/javadoc, 





lr REA, GIN, ÆREN, THREE 
MBøyYydoclet , LISKO, SEPA, KÆ Ak , HAH 
PASS Å) 
http://docs.oracle.com/javase/8/docs/guides/javadoc/doclet/overview 


EJER LAS. 

4.10 SI 

Te BRE), tJ, PROX FÆRGE, BTA LA 
I5, MARERKDIALLUBS SST ERER Soop SWE. 

1.— EERE GA 


DERE SH | AEA. Aki, HART. NA PETAR NG 
JJik MEA SEK GE, REISER, DUBAI 
NIR RESO , (CU Deh Dr AZ E REŽ, KORRA AR , 
CMI EIA ADS Fe EH, BEAM bug ba FAN, 


2. EN EMAS 


Java PHT BARETT , (BE naja RESEN TIA. RITTER 
FAÐIR , A ES 
GESNAE , BE ÆRE AGERE TX Es SAL, EI, 


3 FETE FE NAKA 


Men, RAMMES MEAWSASE (EH. DOSS AN TERA 


ZATEM, DS ,F-—^957AddressBSsmBJes SIR —N Ccustomer A A FAISE 
Jay : 


private String street; 
private String City; 
private String state; 
private int zip; 


DE , LYRA DEUS , GIAN, REISER BALA hu, 
4. ÆRA AEA RSZ AEK PJ es FEL Bes 


BT, KAEN AANGAT. MEMES REEDUER, ku US Ou ESP 
ABR, FAIRS, RAROS ESA ABBA ABRIR SAS , GI, TE 
Addressžerh , FRUNZS8KHA. 


a RAMIS, AASA 112 TE DAHEŽATA. (Bie, 
RAA HBA — TERESE REA NE MEA, NZ HII ( (BA 
JA, BARE ENG. MIT ONS , STKRÐ Tik, BAB ERMENE 

F Ng 


MER MEANS Ia, 


public class CardDeck // bad design 
( 


private int[] value; 
private int[] suit; 


public CardDeck() 1... ) 

public void shuffle) {... ) 
public int getTopValue() {... } 
public int getTopSuitQ {... } 
public void draw) 1...) 


TIRE, KENT ANGAS : — BUE ( SE shuff1leJ5;ETlldraw75; ) 
Al—okh# (SASAMA LENA). BIN, SIN NÆ7TRÆSKHERICard*, 
DÆGATS , HT SKA CARE : 


public class CardDeck 
( 
private Card[] cards; 


public CardDeck() 1... ) 
public void shuffle) {... } 
public Card getTop() 1... ) 
public void draw) |...) 

) 


public class Card 


private int value; 
private int suit; 


public Card(int aValue, int aSuit) {... } 
public int getValue() {... } 
public int getSuitO 1...) 


6. KANI AN REN (KING JAER 


ai Mr TRES RIR ES MIER, SEBA OLE ( VERE , te 
HEISE RAAF , AN : Dated LE NATAN). 


RHF IRER NE (order), HESSA KE 
( Rushorder ) kali] (B "-ing" ER) Eta] ( VIRÐ , 
BillingAddress). NAN FAARM, DIRS TAR I NS get FA 
(getSalary) , EMESA`EAHANSESSetAfXk ( setSalary), 


7 AMIE RIA RJ BIS 


LocalDate2É[A M java. time PANE thas apih BIT ARE MOT RH 
IKS. Hp lusDays IDA HAEDO MAREAS EKA. 





ii JET , NRS NEMNE BR MR) NAKXEHREN. 
HÆRER TA. MURRER , MALT ENES DRESE 
Zo 


lit , S8ESBIBELESSARARISEHY , RAT MIRAR. VERNER , YI AN 
FREE NA, XARA. MARERE, MAZE. 


BI, JE TEM BRANN SJE AOS. MIRA LANE raiseSalary HARP 


--MfHJEmployee NA , IX TREH, 


NEGI MA f Java AM NIS EVE SIDEST, ASAI 
WR , ERIE Ee H, ES IE , BA 


ABS NAF. 


AHH "ePUBw.COM" 28 , ePUBw.COM #R(KESSTE ERN (JA 
FrP! ! | 


582 kk 
A SHE n] 478373 JE 


A Object ` FAR 3S6JÈBZS 


A FT 


ADEM 

A [se Hj 

AR OE Bo 
EA ILS 


IES IES A E TIA TAR 
Q : 47K (inheritance). FIRMA, MITUZ T CDen — NE. 
AKA TEASE SA (467) MESITA. Æa , RALF 
EAT AA, Leiden, DE] av ae ANYS 


PIL, Set "KP ( reflection) BIS. Kee rr rel SA 
SIENA] MEAR. KEDRA IE , Jeer rh, ATÈ 
BEH ANT LEAM, TI fedis MAE FAA AXIS, ADS 
TSINA , DIG F, SSEURRBBRIBERSE AJ. 


5.1 38. RÆTTIS 


MELLRE EZ — EAEE Employee. (Bi(MER MSIL , 
Tree ED ee ee rr ETA, NG, (MUZ IE E 
BRS, BI, AARE. LIRE BDT AW 
ENSK , MEE f RRIA EASE. IPSS SE 
IK, RENA sa AE Manager, LUPA. (BAL 
FHEmploye ÆRES HEP NA, HEAR PAYA TABA PK. MEE L, 
ZEManager.S5EmployeeZ|BJ#7YTSI=ZA] "is-a" (JE) AK, BME TM 


ÆR: “is-a" KRÆNKE — NAT HE. 


El KER, KE HATE SI NM 
TE BRA. TALERE, DTO SINE , AURA ol Ret >= z< 
EBERL, Ma NG. AU, ERAN , RIZATIERBMÈSA : 
—EMNM EBERL, AEA SESE. 


TAR WKEmployee KEX Manager pK, ARE F extends TANA. 


public class Manager extends Employee 


de modo dé? e 4 rb 
As Ju 7; kini 
an d 44 “| "FN 


yo 


Berg : Java SC4-jJE MANKATO. Java HK F extends VE 
JCP ( : ), fEJavarh , Brëll KEBE LAIK , EC PANA 
IATA AAK, 


XKiÉF extends KI IFEHJENTESRET— NOTERE, CLD EES 
(superclass). HÆ (base class) RZ (parent class) ` SSRI FÈ 
(subclass), jJK4^EZS (derived class) ak% (child class), #4870 

ZS AEJavalfE FE AS, EIDES AER n] BE INR ER 

STATS , LEZ Die POD, 


RE Employee EE (EX , (AH TEŽJI CAT FÆRRE HEI FRESH 
BE, ENDER , FALSA AA MIO E ER IC e, DAI, Manager HAY 
df Va EM ARI , Manager SEGEESSEmployee FF f EZHIZUE , FBSA 


EEE 
E FS ERARNESOSKEABARNES. TIKK, FERRARZE 


KARER , Ba, SERA TERRACE. 


(Manager 3H, EMS — NAF Hae (SBA , ÚR TA Ss SB 
Sr D : 
public class Manager extends Employee 


private double bonus; 


public void setBonus (double bonus) 


{ 


this.bonus = bonus; 
} 
} 


DEE NANTES BIT ARIZA. MRE Manager FE , mP LAE 
setBonus73;Z, 


Manager boss = . . .; 
boss.setBonus (5000): 


7A , HI setBonusiårættEmployeeÆ&r PENAY , FTLUE-FEmployee23SH9Xij 
SABE E. 


IAM , EYÉTEManager3SHiZA#TILItWEXgetNametllgetHireDay SA; , (ETF 
ManagerZeBgXJaxAUn] LA FH] , SÆR Manager BHK Y tas 
Employee PÅYXLE FA, 


E , ME IATA Y name, salaryflühireDayix37 Ik, K+ X, SN 


Manager HØLE f 4^ gy name salary, hireDayfflbonus, 


BT BASE FKANMUR , EEE TADA EER 
HORE , ZASE RAN JANE , TIS REJA AIDA Ph, 
TERESA, ENSKIH e 


5.1.2 JA 


All , ER PHBE DASS AManager HA EE. EK , Manager Sr, 
getSalary HAMAR Tock A DT, Alt, SER MARS 
( override ) #BZSFPÉIIX T 737A : 


public class Manager extends Employee 
public double getSalary() 
( 


| TI 
| TT 


PARATI NAVE ? “FEEXRU TRAY, RARE] salary [bonu sek As 
FUGA : 

public double getSalary() 

{ 


return salary + bonus; // won't work 


SID, NTH BEDT. EA AManagereAgetSalary Ae Biwi 
ANA AR. UREN , RES Manager RBA NA Jas al ar , 
(BZEManager2SHIgetSalary A; A HB] Z BE BizitbiHia]salaryiak. HAEmployee 
RITA BAAD. SI RManager HAI EA —EE EME , HA 
KITABIA , Employees FRY NA HikgetSalaryIERR NEO. 


WE, PF, RbjsalaryJEkByilEJe ps RigetSalary73;. 


public double getSalary() 
{ 


double baseSalary = getSalary(); // still won't work 
return baseSalary + bonus; 


j 


FIXER NASA BOIS. [Mi bie et al art) E , KEAN 
Manager tE A—Pgetsalaryz ( BAZEIETESCHUBJI ) MALABO 
SENIANG AHAT , AIIB MEAL. 


See : RI JA Slip Love erfier a lara Dr , MAERUA 
TD, JAH, PLASER ED super RTE : 


super.getSalary() 


EAS MA FHAJEEmployeežE hjgetSalary ik. FNH EManager*rH 
getSalary73;ABJ1ESR-B ETE : 


public double getSalary() 


double baseSalary = super.getSalary(); 
return baseSalary + bonus; 


FERE : AÐ Al JsuperSthis5|HÆSBSURJBES , SITE, Gest 
113. BATI super NÆ—NIKBIS HI , BEL super IKA a NIKA , E 
RE Names å HATT ARNIS AKEZ. 


ERAN AAA, ESSE. TSU AB te AJA, All 
zej Z BER PRR EAS A, 


Deine : TEJava HERA uper AAE A , MÆC++ RN KARS 


SOE: : FRAIRE. (IAN, TEManager3SHI]getSalary AÐ , KS 
super.getSalary #5 HR7JEmployee ` : getSalary, 


5.1.3 FRE 


CEPI Wee , FRE NAG. 


public Manager(String name, double salary, int year, int month, int day) 


super (name, salary, year, month, day): 
bonus = 0: 


XENA F super BEAN. 158) 


super(n, s, year, month, day); 


že “JABtEEZSEmployeeHÈEn. s. year, monthflday22NBHyt4nEss KIS 
IU. 


FH3-ManagerZSBt4jisssA- BE EJEMployeežEH A Sek , FRA AA Employee 
DIE SS xT ABT, FRIE super FINTE EJERS AJ YE 
FH. (FR super HÆR ERE TUNES SENEST ÅER. 


UR FRAMGANG Aa FA ESSAYA , UR BY BEREN (S8 
SIN) Wises. NBSA Tr SIH IME , HAPIS P KIZA 
TIE RE ASA ta, VJ av are, 


El: ZE, RÉFthisBATAiÈ : TES|AKTSAYA , LEZ 
ARM. EIF, super ESMAS : TEVJAFAEZSAIAiE, LEP 
E. Aa, DAA NA SAN ACURA. Vá ATE 


SSA A O ARSENIO Maes — Sie DH. TAE SRH] ll (RE AE 
(this) IRIS, WE RIAS ( super ) AiR. 


O RE 
NJE super, TECH , Manager giá Eu FART : 


Manager: :Manager(String name, double salary, int year, int month, int day) // C++ 
: Employee(name, salary, year, month, day) 


d 
bonus = 0: 


| 
ETE M. ManagerXjZsHgetsalary73iz JE , KEM SVIKIÐ) Æ TEAK 
Fh, 

Rm&d-—^TU0)]r,Zzse/8/8—^7 $118 , FINS HAAS : 


Manager boss = new Manager('Carl Cracker", 80000, 1987, 12, 15); 
boss.setBonus (5000) ; 


THEN 1083 ME RASA : 


Employee[] staff = new Employee[3]; 


SIRA REE : 


staff[0] = boss: 
staff[1] = new Employee("Harry Hacker", 50000, 1989, 10, l); 
staff[2] = new Employee( Tony Tester”, 40000, 1990, 3, 15); 


ETA AUT : 


for (Employee e : staff) 
System.out.printin(e.getName() + " " + e.getSalary()); 


ETT ENE DiS EE : 


Carl Cracker 85000.0 
Harry Hacker 50000.0 
Tommy Tester 40000.0 


XBEAYstaff[1]fIstaff [2 INNA SASK AEREA Employee 
WE , m staff [0 ]XNMAJÆManagerWI& , tilgetSalary AFR SÆ A ÐT7K 
NOTE f t. 


TETT, 
e.getSalary() 


HARKEMA TAAN getSalary ik. Pita, RENE ARNA 
Employeeže! , (BSP KeBEnILA5|RBEmployee23E#E]X]5: , WASI Manager 
ZE ANE. 


:4eg|FHEmployeeXJZsH , e.getSalary ( ) JE FHHJFEEMmployeešžErhAHjgetSalary 
Fik ; 4e5 |HMmanagerXYy&HB , e.getSalary ( ) WARI EManager2sPBY 
getSalary5iz. RAAE SIS | AANI RA , AU LETJA HI El DIE 
iko 


— NIREE (PI, Fe ) AJL HETS MSIE WAI ISS 
( polymorphism) , ATRAE ARANDAS A IAE 
(dynamic binding). ERE PARTIC MAS 


Der: taa, ARONA. HØRER NES 
zt. METALES, TUSCH inal (KENEEN 
Ai final). 


Sep - LANE FT f Employeext& (HERAS -2 ) SManager ( MARS- 


3) URETA AIK). 


FEE Æ5-1 inheritance/ManagerTest. java 


1 package Inheritance; 


2 


3 /** 
* This program demonstrates inheritance. 
* (version 1.21 2004-02-21 

* (author Cay Horstmann 


i 
5 
6 
7 
5 
9 


pi 


public class ManagerTest 


{ 


public static void main(String[] args) 


{ 


// construct a Manager object 
Manager boss = new Manager("Carl Cracker”, 80000, 1987, 12, 15); 
boss. setBonus (5000) : 


Employee[] staff = new Employee [3]; 
// fill the staff array with Manager and Employee objects 


staff[0] = boss: 
staff[1] = new Employee("Harry Hacker", 50000, 1989, 10, 1); 
staff[2] = new Employee("Tommy Tester", 40000, 1990, 3, 15); 


// print out information about all Employee objects 
for (Employee e : staff) 
System.out.printin("name=' 


+ e.getName() + ",salary=" + e.getSalary()); 


FEE 5-2 inheritance/Employee.java 


package inheritance: 


2 

3 import java.time.*; 

4 

s public class Employee 

6 Í 

7 private String name; 

8 private double salary: 

9 private LocalDate hireDay; 

10 

11 public Employee(String name, double salary, int year, int month, int day) 
12 { 

13 this.name = name; 

14 this.salary = salary; 

15 hireDay = LocalDate.of(year, month, day); 
16 } 

17 

18 public String getName() 

19 í 

20 return name; 

21 ) 


23 public double getSalary() 


24 í 

25 return salary; 

26 ] 

27 

28 public LocalDate getHireDay() 

29 í 

30 return hireDay; 

31 ] 

32 

33 public void raiseSalary(double byPercent) 
34 í 

35 double raise = salary * byPercent / 100; 
36 salary += ralse; 

37 } 

38 ) 


FEE 5-3 inheritance/Manager.java 


1 package inheritance: 
2 


public class Manager extends Employee 


4 1 

5 private double bonus; 

6 

7 [** 

8 * @param name the employee's name 
9 * @param salary the salary 

10 * @param year the hire year 

11 * @param month the hire month 


12 * @param day the hire day 


14 public Manager(String name, double salary, int year, int month, int day) 


15 | 

16 super(name, salary, year, month, day); 
17 bonus = 0; 

18 } 

19 

20 public double getSalary() 

21 ( 

22 double baseSalary = super.getSalary() ; 
23 return baseSalary + bonus; 

24 } 

25 

26 public void setBonus(double b) 

27 [ 

28 bonus = b; 

29 } 

0 ) 


5.1.4 RER 


REHAR F- NER, MIRO , ol AH Manager ERE Executive, FH— DSE 
ERIRE WRAP AA ROBAR JANE ER (inheritance hierarchy) , NA 
5-1Brzm. FEU ARA) NE MEAN ASCHER EAR PR 912 SAJA K ÐI 


(inheritance chain), 


Employee 


TITT T TY 





Manager Programmer | 


| 
| Executive 
| | 


E]5-1 Employee kik ER 






ÁR, — MASCARA LABS TPE. MIRO , PJH Employee REF 
ProgrammerBySecretary , tiilBManager ix FERIA ( ARE E JRZ IH] 
USB). VÆRE , FLUX NIE BE PA, 


Dem : Java RS. BRIava PS MORIR AJA, Beak 
— 6.171 4 AHANI. 


5.1.5 SX 


BAM EB MZ RARA BRU , KHE “is-a" WW, ET 
HAF SAS PIR SSH, IA, SET te ERRARE , Alt , Manager 


SSiIT/JEMployee3SH] FÈSÈE Emann, RRA, FRE GER 
E, 


"is-a" MWAN TE RIAN, CAMERA SSA (IH 
aA LA FAIRER, 
BIRO, ALA ES SIR ka SAA 


Employee e; 
e = new Employee(. . .); // Employee object expected 
e = new Manager(. . .); // OK, Manager can be used as well 


(lava FE izi Na uuuh. Employee ERAS |B—N 
Employeeženjsa , BAJAS | Rj— T EmployeeZSB9fH8]— PAANI ( FSO , 
Manager, Executive, Secretary). 

Heer rn. SÆÐ 7 SHOAIB : 


Manager boss = new Manager(. . .); 
Employee[] staff = new Employee[3]; 
staff[0] = boss: 


EX NFH , FE staff [0] Sbosss [HB NR. (Hm staff [0] A pk 
Employee) fg, 


NAKA, LASEH 
boss.setBonus(5000): // OK 
BARBERE 
staff [0] .setBonus(5000); // Error 


KÆR staff 0] FaEHEJŽEH RE Employee , [isetBonusAÉEmployee2SHYA;=. 


All , PRESS NEESS6IS|FANKSAF38SE. GRI, RAKIKEZ#FZEJ 
Manager m = staff[i]; // Error 


RAR: TÆM ARAR, NINA, ma 9865 | EH S ÆR 
IBBJEmployeeXjZ& , ZZEKAJERSm.setBonus ( ... ) BRA PJ BER EIZITAJES 


`a 


IRo 


0... : fEJavaH, TZSSERHJS | BBA LA RTA ENE AHAS IA, MAREA 
ap. BA, FEE NAA 


Manager[] managers = new Manager [10]; 
Ke PKEmp1oyee [ JET ERAN : 


Employee[] staff = managers; // OK 


P< FEW EBE BIER, BEZ—RERN4A. FE, IE manager [i] Æ—N 
Manager , —=ÆÆ— Employee, ZAM, SIRE , FERE—-ESAMAWS 
la. Elitmanagersølstaff5|HMAVÆR 1228, MWEE LG): 


staff[0] = new Employee( Harry Hacker", . . .); 


dm ERR PAET SIX NI BREA F. (HÆRE, staff [0] Smanager[0]53|FBAYET=] 
AIR, (UPE E E iB EE BAREIS. KER NE RE 
BIE , SAJAFBmanagers[O].setBonus ( 1000 ) KANA, SASA NAF 
(EAS, AEREA. 


JIS ARNESEN, Ea TE CORE ANTA, HAS mè 
GARA AJO AFF. HR , ER new managers [10] BÆRGEN 


Za THEVA 
HU RE Employee Hs |BSLIAS5]|AZArrayStoreException FÈK. 
5.1.6 RA AVA 


HEBEI RENAME. TERRE. (args), Ret 
SKE Yok WIR. TAS ARLEN : 


1) files ERI SAAB AA. Ba Ax. f (param) , Hår BEE 
PICAR. FEIRE ` TREE TARA , [EBE AHA 
it. ARD, AREF (int) AAF (String). tea UA AO 
SPS ANT ATR A HI public BAAI (EMB ATA: 
Ayla) ) . 


PIL, aa COMSAT P REN DIE Dr, 


2) IZ BK, ESTATE. MUSS br e orl Dr 
FE TD Ee LA , EX NTE. IX NEAR EFE 
(overloading resolution), 4A, XJ UJSFBx.f( "Hello" ) Kid, miss 
Rif (String) , MAZf (int). APE ( intal AFIRI 
double , ManagerFJLIÆIRAKEmployee , SF) , LUX PIJE BEER. WR 
alen dB) SURE, ERNA KERR Gr E 


DEL, MARE NAA. 


EI , aa a m SE URL HE DAB FHS, 


El: AHEAD, IAE ASA RNI AEA. GIAN , 

f (int) If (String) EH EUBBISISA TE , NASAN. MNREFRTE 
X Y PERRA AAA, ABA TERE NIANG Y SS IZ MB 
HJEM. 


MI, IR [BSR tr BD Bo , Al, CEADAN, SEB RUDRA 
RAM. NI EE AGR ASYE ARAFO, um 
Employee EH 


public Employee getBuddy() 1... ) 


ETE AEK A FOI TL. IS REX A, HT Managert , 
BILAR FRI NATTA IVE mix NIA 


public Manager getBuddy() í . . . } // OK to change return type 
Kl , LAN getBuddy AR MISTANKER, 


3) URÆprivateik, statichik. finals (ër na UEFA cae 
PTA ) KAISA, ABA desto] LU ETA NE VZV Sok , Su 
EGNA Den IRSE (static binding). SIMA , RAYA 
TRISTE, HEHEA LINE. ERMUA SAA, J 
E HA SG NERI HÆR (String ) JES. 


4) FEET.) HERAS REVIA, BAL EARS | ANSA 
STARR si BSAS TREO, CCAS. WIRD 
EM STF (String) , MARIE: AN, DD AA 

f (String) , LUKE. 


Ra KATA, BATA ESA. AC, Geld Lg IE PENE Y 
— MAX (method table) , HEJ T MAI ANING MSC O A. 1X 
HK, FRIAR AAA , ENUM TRUTT. ERAAI , 
REFN SD RATER , UBS SYAPABf (Sting) HARIDA. ix OR 
AABEeD.f (String) , t8ERIBEZX.f (String) , (GD SD, XE 
ha, UR VA super .f ( param) , frilans be IVS SUSHI ARIA 
(TER. 


NAE, 84— NMEF885-11 He.getSalary ( ) BANE. eÆ 
Employee, Employees HA- NG IIUgetSalaryØIig» , 1X7 73;X31 £83 2 29. 


AG , EXPANDE RETA ee 


HTFgetsalaryfæprivate ik, static7g;ABkfinal73;A , ri lebt 
JE. METAULŽJEMpPloyeež[IManager A MEAT AR. TeEmployeef AREF , JI 
tH ixssxeMBIETSA : 


Employee: 
getName() -> Employee.getName() 
getSalary() -> Employee.getSalary() 
getHireDay() -> Employee.getHi reDay() 
raiseSalary(double) -> Employee.raiseSalary(double) 


SERE) Erst HRS; HA, BASER Emp loyee&B— NG3SObject , 
Employee MIX NES PARK Y FS ITA, TEH, Sfi IBA S Object. 


Manager X ERR ESAME), EFEZIED ARERR, THREE 
MAY , WANTS Ones. 


Manager: 
getName() -> Employee.getName() 
getSalary() -> Manager.getSalary() 
getHireDay() -> Employee.getHireDay() 
raiseSalary(double) -» Employee.raiseSalary(double) 
setBonus(double) -> Manager.setBonus (double) 


Zem , AH e.getSalary ( DIr : 


1) BÅL, UE NEAR AHA. BARR Employee, ManagerAY iz 
= , tEn]BezeEmployee2SRJ ELT REID AR. 


2) TE, DUR get al are, HERT, HAUNCSHEMNZAR 
Eer 


3) la UWEZE. 


SEO MERI: JEAN TNEM , HELGE IHT 
jj HE, Bn NiASExecutive , HETE co BES AIX PARKIH: , KIA 
ms RA He .getSalary ( DHA TEATS. vU RelBEsSIA—i 
Executive , A Eat FHExecutive.getSalary ( ) iz. 


0... Ea IDA, FRIEDE TEASAANIAIWIE. $53! 
že , MI kapublic, FADA ERP public, BERRE 
iR: EEBFX DARHA | ERT publiclETpRE, ket, MEE ERA 
A BALE FISHER, 


5.1.7 BBIEZRZK : final RNA 


BRÅK , Paete MI IFA EMITIR. PIGEN ERIKA finala, 
URTER MSA ARIE Y fina EMAIL PÈSZtinalèk, PA, RAEE 


PELEA MEM Executive K , gin] LEE MIX NÆRERE , ER Fina LIST 
AB, Gi 2 FAT : 

public final class Executive extends Manager 

| e ë š 
SAGE AWA LYRA A final, WORX , S Ri BEE mix VITA 

(final PUMA ABAeMATinalwis ). IND 


public class Employee 


public final String getName() 


return name; 


| kèt 


CL. Bi lktnpLAWERSBgJgfinal,. “EFfinalEskin, MIR 
ES trs IA. AU, MRS NAA final , RHEA 
Bztttak/gfinal, mu^ eek. 


IE PAL final FZ HB ` TERE IP REG AIN. BAN, 
CalendarzérhÉggetTimef[lsetTime7j;Z8p;SHH7jfinal, IX#BBCalendarè2sHYi 
ire f ESEHDate2$ 5 ADICTA, MANI FREE PEN, FÆ 
HB , String&&tbÆrinalk , KAMERA A EM triune, HEL, 
AER — string 95 , Col EP SstringXjZm , MAR BEER AAN 
WR. 


BEEF RIAD ` RAPS ERAS SE , MASA ARIS ARR BB 73 
final, HAL, fECHAICH , MES ARABE, PAHINA BAES 


E EBERT SEVEN , HANE VR E 
Bi Des final, 


ARA au , DE DO (Ee RNAS AO A Fina LC 
F. MIr B tena HERE , APAN BEAT ETILE , xT 
ENE ( inlining), ØKO, PJEKYFHe.getName ( ) FREIE) 

e. name, XÆ IR SAN , DEAF CPU D Or ARNA HS , 18 
HIS RESINA a AIRES, PALA , OBAMA EAS. PATO, WG 
getName EPI PH MBA o A ALTE an AZ AE 
(E, ACTRESS CX ECT ARSE Y. 


AAIE , RAUL EYE PET SR Ia es Tee, IX ERR] 
VEBA MER Z EEA RAA , Hierl WS REDE EME mea EW 
jk. MURDARA., BURA AA , NARNIA SIX 
STi TARE, MEET 1-3 25 , MERI 25r SA 
ART AW , ABAISE RETA AR ? tents me THAR. 1% 
FEARS , (BAR I AE. 


5.1.8 gëlle 


BR ees A ENE 
FEITE SE STE ITT RE RAH NA. VIRD : 


double x = 3.405; 
int nx = (int) x; 


IRANA ERMA , GAIN. 


IPR BAe SEES AH UA E ÐA + , A VAA 
XI25 | FER po IES XI25 | BARE AS SUB RIAT ARE 
FIRR, NERA BTA SS BRA EEK, HETS E |F 
ZETA Y. VIRÐ : 


Manager boss = (Manager) staff[0]; 


TRE RE TRA ADSENSE E 
Be. BUZO, fEmanagerTestZérB , MIFE BIBER , RrLAstaf rž ee, 
EmployeeXJ AKIZE. Bl] 252 AF 5 | HÆ BJTT AÐIR Manager , LUE 
BARS MATE (Bete , ARI OVS , NT IHA 
a , ENVASE, Bëbee EBI A 220 Bl , ZcFManagerXjesxy 
CHTIL. MA S IRÁATBRIKE , KAYE). 

ARRAS , lava} , TMS et TRE. SBA SD NES | 
LAR BESS | FRAJ IAEA, HIRO, staff[i ]15|F—NEmploye JFK ( ALEXA 
LAS [Manager MIS). 

RI— MERA, Here E SOTA. ATAS AAA 
ANE E Y ERZSHJSIFBIRZS— TT FSE, ES 
AUGER , SHEET NNE, 

URIN ENE ADA FAT) ANSER , HE tk" AAWRAEBHWAA, 2 
RETA ? 


Manager boss = (Manager) staff[1]; // Error 


JA(TIX MER , Java THAR Mai, JIH ÆT 


ClassCastException##. MABASA, Dee Alt, 
AES Ii ta ` TEH TEM RAZ BU , HEA NÆS AE 
RITA, XNE instanceof FIT LAS. GAO : 


if (staff[l] instanceof Manager) 
boss = (Manager) staff[1]: 


j 


Ba , URIX NRK TEEN , ER NS TX NER. MIRO, FAR 


NE : 
String c = (String) staff[1]: 
KAER, RERAStringZEmployeeKYfèk, 
ZR EFTA : 
El. : DES, nu) , AG FANM 


x instanceof ( 


nj ER , Rækffalse, ZARIF EEA nu 11265 BENK, 
SAU S | HACE HAJA, 


SIRI , BIKE ENT SAR HINE AAGE. ÆRIN YS RIT 
O, ASUMA Ras Cup lou ee BREA Manage IK , PE ZSBXJARSDBE 
IZIFRAYABgetSalary ik , KANING AER EN Ve Beng F 5 HEX 
Slip, 


RE ERE HM Manager rier DDT REA TARA, MIN, setBonus ik. 


UR ET EFTER , KNE BJ Employee Sia et Bonus D , BAHILIZIT 
A— Nahau. Gehir NES , teller Bonus D'A ELE TAR 
Xu. Bolt, AZIZAM3KClassCastException#$# , FEIF IZ ITI. TE 


Wwe F, MS de Hl la ll net anc eo te fs, 


@ ste : Jar ERE KRAT CBE; "LIDD e , (HANE 
AEEADESÓSóCHÜdynamic casti RE. (AO , 


Manager boss - (Manager) staff[1]; // Java 


åR 


ST 
Manager* boss - dynamic cast«Manager*»(staff[1]); // C++ 
NATA REZA: SRAM , Java PEER MULIG, 


meni TERE. MX NAM HH, Brala HEJ | ( reference) Su. Å 
ESAEIR. Gm, JÚVÆAÆ MERE SAL Min FSS FIR, 


Manager? boss = dynamic cast«Manager*»(staff[1]); // C++ 
if (boss != NULL)... 


MÆJavah , ggg instanceofiji& Hi ARH el DEK (EH : 


if (staff[1] instanceof Manager) 
d 
Manager boss = (Manager) staff[1]; 


j 


5.1.9 MA 


RE AMAS KE, KA Ee , UT LAURA SERE, Kæra 
EINAR. NAPAKA , ASSIA, MIRBTEHRERMANER, 


TUA EAA ARIS Rs, GIAN, ERE PXjEmployee2SESAXBJE fE. —E 
BERETA , AETA. RAKFÈSEPEersonKNÈSStudentikNEZSAJE 
Re, EBl5-2E)X— rk elo Ei CET, 


minu | 
| | 
k 
| 
| | | 
F | | 








215-2 Person FÆRRE 


JJI TA EO PENSA TIRE RAH He ? PÅ DE LAURIE 
E, EP RABBIT , AllbrAlljfágetname FAN BANM JAKA PRAES 
RAE HAN, 


DUE , BIEN T getDescription75;A , COURT": A Diet, BU : 


an employee with a salary of $50,000.00 
a student majoring in computer science 


fEEmployee&*f]student SLX NA SR, (HærttErersonrhnzdettT 
AP ? BR Cora ZIP, Persons—7CAAL SA, oli 
Person.getDescription ( ) RE NEF. AM, 88—NEHA , St 


a(S Rabstract X$ÈFf. , MEME ASIA PIJA f. 


public abstract String getDescription(); 
// no implementation required 


JI S tættar aða , BAT DES MESITA SEA VINK HAM. 
public abstract class Person 


public abstract String getDescription(); 


ER Y THERA iD, MRA LL ESA en Or BI, Person 
ee wt A) NEBE MT A, 


public abstract class Person 


private String name; 
public Person(String name) 


this.name = name; 


public abstract String getDescription(); 
public String getName() 
( 

return name; 


) 


Ü =. VESTE EEA JI , ERE PAROA. BMRB HAE 
Aik (AECA ) NER ( FÉZAZMSÈS) rh, 


HAT AR SÈ DIVA , ENNA. d RHR AMM 
BE, VE PÆN BB HERES AEE NERE, KINI 
SI ANSE SAARI , XE K, FRAKTE HSA 
T. 


PIŠI , 16134 FH Personèk , HS IlgetDescriptionjiKKÆNX Student, 
FA-FAEEStudent tS PA BÈBHHABIE , PROX PAHIRAN. 


SPSS GISTA TOLVA FE HEJ SE, 


SERBERNE. HÆR , UBS TREE abstract , MARE A 
SAIS. BA, AH, 


new Person("Vince Vu") 


zeta RN ABE "EVA T SINIR, 


mæta, LWEN NARIANIREA , BET REE FIERET AIR. 
MIKA , 


Person p = new Student("Vince Vu", "Economics"); 


Xx EB pz —" NAS Per son , Person5|FH T-ANART Students 
fill, 


Bee: At, BERE ORDNER MARA. Pi 
a : 


class Person // (++ 


( 
public: 
virtual string getDescription() = 0; 


ho 


REG NERE, ENSURE. ECHR , ARAB ATRAS 
JAK VET. 


TAEX— TH FEJHB<ŠEPersonEJR(A Z student : 


public class Student extends Person 


{ 


private String major; 


public Student(String name, String major) 
{ 


Super(name) ; 
this.major = major; 


public String getDescription() 


return "a student majoring in " + major; 
) 
) 


fæstudentÆ PÆN Y getDescription73;A. Mi, fEStudentZérPHg e Bb75 AAN 
ETARA, IX SRB HR, 
HERAS - ABJE REX TESE Person (FEE 5-5 ) FIN NAY 


Employee (Eens Gel Student ( #EFSBY45-7). TABERNA RE 
Zelter zong | HZH. 


Person[] people = new Person[2] ; 
people[0] = new Employee(. . .); 
people[1] = new Student(. . .); 


wa, FIIN REJE AS SIÐIR : 


for (Person p : people) 
System.out.println(p.getName() + ", " + p.getDescription()); 


GEA ole NED NARBSAR : 


p.getDescription() 


por SWF T NSA e DIE ? 58710, BT RAGE IS Person} 
Z, PASE pZKX F&5 Dier son lee , MÆS iFHIEUlEMployeeskStudentixjE 


IBENTA, MARA EX f getDescription Jj. 


Zeep A abstractClasses/PersonTest. java 


1 package abstractClasses; 


2 

; ps 

4 “This program demonstrates abstract classes. 

5 “(version 1.01 2004-02-21 

6 * @author Cay Horstmann 

7 *[ 

s public class PersonTest 

° 1 

o public static void main(String[] args) 

11 í 

2 Person[] people = new Person[2]; 

3 

$ // fill the people array with Student and Employee objects 

5 people[0] = new Employee("Harry Hacker”, 50000, 1989, 10, l); 
6 people[1] = new Student( Maria Morris", "computer science"); 
8 // print out names and descriptions of all Person objects 

19 for (Person p : people) 

20 System.out.println(p.getName() + ", " + p.getDescription()); 
21 } 

22 } 


FEE 5-5 abstractClasses/Person. java 


package abstractClasses; 


public abstract class Person 


1 
2 
4 Í 

5 public abstract String getDescription(); 
5 private String name; 

7 

8 

9 


public Person(String name) 


( 
10 this.name = name; 
11 ) 
1 
13 public String getName() 
14 í 
15 return name; 
16 ) 
i?" 3 


Zeep e abstractClasses/Employee. java 


1 package abstractClasses; 


2 


3 Import java.time.*; 


4 


5 public class Employee extends Person 


6 
7 
8 
9 


private double salary; 
private LocalDate hireDay; 


public Employee(String name, double salary, int year, int month, int day) 
super (name) ; 


this.salary = salary; 
hireDay = LocalDate.of(year, month, day); 
) 


public double getSalary() 
d 


) 


return salary; 


public LocalDate getHireDay() 
d 


} 


return hireDay; 


public String getDescription() 


return String.format("an employee with a salary of $%.2f", salary); 


j 


public void raiseSalary (double byPercent) 


d 


double raise = salary * byPercent / 100; 
salary += raise; 


j 


EEFEjjEB5-7 abstractClasses/Student. java 


l 
2 
3 
i 
5 
6 
7 
5 
9 


package abstractClasses; 


public class Student extends Person 


d 


private String major; 


/** 


* (iparam nama the student's name 
* (iparam major the student's major 


El 


public Student(String name, String major) 


d 


// pass n to superclass constructor 
super (name) ; 


this.major = major; 
16 


public String getDescription() 
19 í 
return "a student majoring in " + major; 
21 


n] 


xxn ABEBPersonjaž HE JASLIH , MYttEnployeefiStudent fz Pe V. 
getDescriptiongj;Al/g ? URPDHANA , RSE T Ep ÄHHgetDescription 
HAS. MAIN HTEŽE HAHA. 


f£JavafzFei&iHiBE , STA TERN. TRO (interface) FR 
E Ell DU Dk, RARO ARAS AHE. 


5.1.10 SRP FE 


AREE , KG PAJEVRICJIprivate, MPC public, HAHH} 
private Á SYES BISSEN. JAG), jo83J- RAR Mc El 
Æ , BFH REV aa 3 AFA Æ Ek. 


AI, EAER, MIGRAINE ACET, EXÍCIF F KAI 
AVIRA. All, FEIGHET Asker protected, MR, WE 
RitB2SEmployeerRHJhireDayFsBB7Jproteced , M7VEtAAHY , Manager FADIA 
PESA 


Aid, Manager 2 PHI ja Rezo la Manager N&HAJhireDaylek , MI BEE 
(tbEmployeeXjA AAJIX ley, ih EET AAA , STARR 
SMET PI Ee TRU. 


ESN AT , ZIÉ IE(ERBprotectediEik. (Busse SENI ARES ENE 
AER , MEX NÆR y SKIP, ATHEROS RE 
HITS, HR COD re, CCS mie RO, IR ZARJA NAAA TE 
K, ZAK SE RiR PANNEFA. DOES I OPE AJA TEN). 


SPW ABR eine. FRAIS AAA, woll Lë ep 
protected, XRT ( PIBETRAVBIHILŠE ) SESE, ol lët ix TI 
jA , MARAT. 


PT TR A Deb jectzérnfigclone757A , BKEWFANAIBE 
ERRE. 


@ gani, avahi HRPA NTE EDO ak 
Asay YL. 5 C++ HA AYLI NE j JavaPBIprotectediikZ SEU CA Faye 
AA 


FEVIA— Nava A FI ay DUER YA EA : 








1) (KXJAS PJO), private, 
2) MAB Ul public, 


East ale S TARA 





protected, 


4) AEA NERA (RER) Aa IFT. 


5.2 Object ` TAHI 


ObjectèS£EJava PASAJA , TEJava pe DAMEN REM. BEH 
ARE: 

public class Employee extends Object 
UREA BAER , 0bject U NIX NAY. EH3JfrJavarH , SEN 
Kab HObject38H FKA) , FALL Së SSSR SIRS TOBE. NE 
RHTIG—EEROKBIPIS AREA IS AAA T KEI (fæobject 
REJUN A ÆREN AT SKARI A, PAGES E1147). 
HJLMSSRBObjectz$83RJSE SS | BIHAR : 

Object obj = new Employee("Harry Hacker", 35000); 
SA , Object KENI BARAN RHBANBAAA. POE FINS 
(TERA FE , VER SE AE XJ RIBS, HH TAMAR GR : 

Employee e = (Employee) ob]: 
{Java} , RABASE (primitive types) HER, A, SUE. FEU 
KÐ AI BRI. 
FARNESE, KÉ RISSA E RASS ASEO Æ f Object. 


Employee[] staff = new Employee[10]; 

obj = staff; // OK 

obj = new int [10]; // OK 
Deo : FEC++ FIR BERØRER , AL, BNG LUER pkvoid+3E 
tl. 


5.2.1 equals 2 


ObjectÈSHÉJequals AAN NIKEEEFTARIN- WIR. Object 
E, ix PIRA TNI SÆR EAHA. MRI NISSER HESS | 
A, CNEA. MXR IE , RRE FEB E IAEA. AM, 
XJ3-22 ed , ARPA LAIA. PUM , KAXA ERAN 
Printstrean E SIE SERIE AAEN. AM, Z ws OU NSS 
ESTE, URI PASE MATE , MANA NIKE. 


PSO , ARA ESSE. IAEA ARRE, MANE 
( ÆTMJAÆRÐISÆR , KRIDEBZX. AA MEST MIE Trequals Ak) 
SLIM Vr ) . 


public class Employee 


d 


public boolean equals(Object otherObject) 

( 
// a quick test to see if the objects are identical 
if (this == other0bject) return true; 


// must return false if the explicit parameter is nul] 
if (otherObject == null) return false; 


// if the classes don't match, they can't be equal 
if (getClass() != otherObject.getClass()) 
return false; 


// now we know otherObject 15 a non-null Employee 
Employee other = (Employee) otherobject; 


// test whether the fields have identical values 
return name.equals(other.name) 


&& salary == other.salary 
88 hireDay.equals(other.hireDay); 


getClass ARRASATE, BAX NAN AAA TINA. 
iow , ABER NISETE— NÅR , DERES, 


Ü == : IHT BòfinameEkhireDay A] 8E Xanul LAB , SEgBSRFHOb jects.equals 
Jk. WIERPBETSS8Jull,oObjects.equals (a, b ) JARBKSiR[Eltrue ; WR 
EHrE—T 23U93null, ARE false ` AU, MR SPI 7Jnull , AB 
a.equals (b). PARKAD , Employee.equals AEn KATENGS 

JJ : 


return Objects.equals(name, other.name) 
&& salary == other.salary 
&& Object.equals(hireDay, other.hireDay); 


LFAPEMequals IAN , AZAAAFESSAYJequals. HUSS HOCH , MØT 
Rete. MRESPA MES, SELF PANS. 


public class Manager extends Employee 


d 


public boolean equals(Object otherObject) 
( 
if (!super.equals(other0bject)) return false; 
// super.equals checked that this and other0bject belong to the same class 
Manager other = (Manager) otherobject; 
return bonus == other.bonus; 


5.2.2 JESENA SINA 


S ER PURI CHUA SAT ST APR, equal SIAM ? |Æ — MERA 
FANE. AEREA, URAN , equalsHjåmikelfalse. 1H 
ke, WS RAVES E HHinstanceof HITEN] : 

if (!(otherObject instanceof Employee)) return false; 
RAHA (BIH #EiZotherobject EF 3SAJB , HAMA RES C ZEB. 
DALE EN TE (SE PRIREJO ARA TE, Javaa WN ERequals AER 


NERVE : 
1) ARE : 44425 ]Æx, x.eguals (x) MIZIRKEltrue, 


2) WER ` WAS Ax Ay, HHN y.equals (x) iRBEltrue , 
x.equals ( y ) tBwiZ)m=[a|true, 


3 ) FEE: SFIS Ax. yfz , ANFEx.equals ( y ) iR/Eltrue , 
y.equals ( z ) W[E]true , x.equals ( z ) UNIZIREltrue, 


4) 20 ` MS ll S |FAKXTSIZA REZU , Reyx. equals (y ) MAREI 
FGE. 


5) FEBER S | Ax , x. equals ( null ) MiZIR[A]false. 


KENA AF, AMA Y KSS TEGE EU ÒITANNAB 
25515) P4x.equals (y) , JAEÆÄHMy.equals ( x) HJE, 

ZATU A DEA FE PAIN KEAN. F, BÆR 
ED NAA : 


e.equals(m) 


ix EHjeje — NEmployeeYj5: , mai — Manager lik , FAR NA EBRE 
V. HOKTDÆIRHER. NFEZEEmployee.equalsHHiinstanceofi#tiTtaAl] , WIRE 
true, AMAIA RIAA : 


m.equals(e) 


HÆR RBI true, XARIEASTIFIX T 737A US FHiR[BIfalse , BE NERE, 


SEE Manager EAT RE, qual ERAS 
Employee SEER , ATREA SARS 


instanceof MRH RESTOR. 


FERIAN MAA Agetclassi®l], DIS REG RRR. A TNM 
HHAbstractSetJequals D AARET, GINA RS EA BÆK 
F. AbstractSet SAP NAAF : TreeSetflHashSet , Claes 
;ASCHI BAR AITABJEYF. TRAKAI , AEE HENNES 


HIII. 


AI, Sekt NF , VIA GAbstractSet.equalsABH final, 3X 
EAA RAHI — PTA REE EM REAGAN M. (SEE, CIA E 
BRF final, BAH, TMLee NESA EIRA TESTES 
tod). 


BEAM DEA Z TEEN ERE RX ajan : 
EEE, LISS EEA , ANI NIGHT. URAN 


Manager lb VANES. IAE BABES, MEEME , HNDE] 
ABRI, Alte , EJLU(EFEgetClassiojili, 


(BE , Ii S HÆR AID FAMA E, HEX MESS HI ATA 
FX, pjeJLMEHinstanceofiHfTfmll, F##ANiZIZEmployee. equals ABH 


final, 


El: : Ei Java PO 3150277 equals73;AHJSCHA , WidfEHinstanceof 
fw. YalFagetClassfwill, +2C1assCastException E TAM. LISA 


java.sgl.TimestampžEHJAPINJH , EXÉESMA RATE , (94 JS ER CS 
BAA "CIS Timestamp3846:KXBjava.util.Date , m/m illjequals73;ABFH Ss 
—Ninstanceofillii , KF RAZE mM equals EL IBS EASIER BLIE. 


TAA HAS NESEKJequals ANAN : 
1) PASA apt47JotherObject , Him ERA NI MotherfyT=, 


2 ) faWlfthisSother0objectE55|FF- NIR : 


1f (this == other0bject) return true: 


KATA MAL. SITE, KEMARA. ANTENA 


TAX 
Er P— HELL BES PATE T HEP TIN 


3) føilllotherobject2Z75null , 20% ZInull , iklalfalse, KENA 
HI. 


if (other0bject == null) return false; 


4) btlEzthis-5otherobjectEGETE— 14. UR equals DIE VERN FAR 
BHE , piløRgetclas sc : 


if (getClass() != otherObject.getClass()) return false; 


UPA AIF AHAB At ABM , ii ffHinstanceofaill] : 


if (!(otherObject instanceof ClassName)) return false; 


5 ) HotherobjectRRNEMNRRESE : 


ClassName other = (ClassName) other0bject 


6) MEMAN A SS SE UREJE EUR f. (br A Uer , ER 
equalsLPAxjsi. AUREA AYERBE, Hikleltrue ` ANIR[E] false, 


return fieldl == other.fieldl 
&& Objects.equals(field2, other.field2) 
b 4} 


MUSS rr Er M. equals, WU Bro GL Hsuper.eguals (other). 


yA TÍAS AR, nJLASSFHBRISHJArrays.equals73;iZ Sr EMEN 


ATT RE ES. 


9... : NEE MequalsNAN AN JUAJ. TIRAR ARME ? 


public class Employee 


public boolean equals(Employee other) 
( 
return other != null 
&& getClass() == other.getClass() 
&& Objects.equals(name, other.name) 
&& salary == other.salary 
&& Objects.equals(hireDay, other.hireDay); 


XDD AHA TSS Employee, RAR HSuobjectZéRJequals 
ik, Mee STEÐAR. 
II TERRE ER , AJLUEHØverri de EBA TIinIC : 


GOverride public boolean equals(Object other) 


UR HIL Seg, FFEIEZEEM- NADA, MEN NESE. MIGO, (E 
1213 PIBIBJESBRPNJISIEmployee2érn : 


GOverride public boolean equals(Employee other) 


HSE Nå Rita MEA IDA RA Ata Object ARMENIA. 
NAM 
=—java.util.Arrays 1.2 


MUSS GD NSCE KÆRE , FR AOA TS U ER IO TIET , HREltrue, Å 
ZANTE ee ay object, int. long, short, char, byte, boolean, 


float=kdouble, 


ari]. " 
=—java.util.Objects 7 


UMRaflbåf/Inull, jR[Eltrue ` SIRABRHZ—Jjnull, MiZ[Efalse ` SUK 
[na.equals(b), 


5.2.3 hashCodeHjiž 


BBD (hash code ) ÆBXYISSHA ERE, AINA. USF 
yx&P T ISIHJXIZs , x.hashCode ( ) Sy.hashCode ( ) BA FÆSTE. fEX5- 
1FBAlJtH Y JV NAAT FHStringzSRghashCode757 Z8 UB E 4. 


String SE MIZE ARIAS : 


int hash = 0: 
for (int 1 = 0; 1 < length): i++) 
hash = 31 * hash + charAt (1): 


Hi3-hashCode75; AXE MTEObjectžeh , AKSE NIRA MATAR UES , RE 
A SAYUL KE RIX MIF. 


String s = "Ok"; 

StringBuilder sb = new StringBuilder(s); 
System.out.println(s.hashCode() + " " + sb.hashCode()); 
String t = new String("Ok"); 

StringBuilder tb = new StringBuilder(t); 
System.out.println(t.hashCode() + " " + tb.hashCode()); 


#25 - 25 T 4 


5-1 j HHhashcode ŽS SURE RE 


FE AX 21] 42 
Hello 69609650 
Harry 69496448 
Hacker -2141031506 


%5-2 Stringfistring BuilderfJE91/43 


XT AR AX 91] 44 
S 2556 
sb 20526976 
t 2556 
tb 20527144 


BA, Ras SHS END READER NASA 
HJ. NTE HsbStbålBE RAET , XÆ ot e tr ing butter Sr 
XEM. hashCodefik , BAJE iD zERBHOb jectZSR EA hashCode AS HANSE 
habit. 


WES EB Ehre M.equals73;z , LUNE EN hashCode DA , MBARI LI AE 
AZIBVIZER ( BRAIN FIS IEH ) . 


hashCode HEM RE — PBA ( ter] LEG.) , HE EMMAS SCDUSVBJEN 
71/49 , LURREZ LS ARIAS RE ER ENI 9 Ea 101595. 


a, PIEIEEmMployeešštjhashCode7jA, 


public class Employee 


public int hashCode() 
( 
return 7 * name.hashCode() 
+ 11 * new Double(salary) .hashCode () 
+ 13 * hireDay.hashCode() ; 


m ven 


AE, AR VESE. 85, AU ERAN LIZ ERA A0bjects.hashCode, AN 
RES null, RADA AARE, AlllikBJA ÐU Dh a e ht ode E 


A. ERE ADo0uble.hashCodeHiÆMPIÆDOUbletfg : 


public int hashCode() 
( 


return 7 * Objects .hashCode (name) 
+ 11 * Double .hashCode (salary) 
+ 13 * Objects.hashCode (hi reDay) ; 


AB ERNIE, EEH PEGE , aJLWAFBObjects.hashHifpikZ NG 
ŠI, DINESNENSHNHHObjects.hashCode, ASKED. DUE 
Employee. hashCode AAA ESA : 


public int hashCode() 
d 


return Objects.hash(name, salary, hireDay); 


Equals-ShashCodeB9EXVA—E ` Rx. equals (y ) 3Xx[Bltrue , BA 
x.hashCode ( ) BUM —y.hashCode ( ) Bue, GIN, ROSSA HY 


Employee.equalstbXÆRnHJID , ABA hashCode ni ANLE lp , MA EE 
AER IP HEEL. 


Diez nt, BAT LÆS arrays. hashCode Ai 
AMOU, NAGING BETA. 


ml aoo 
=—java.util.Object 1.0 


RIIT SAIS. AGUILA, BETEL. MI MASANTR 
BIKE [aH SAJE NIH, 


wel nl 

=—java.util.Objects 7 

[B] MAGAT, E BATES. 
a E5Ra7jnullix[n]e , FRREa.hashCode ( ), 


QI 
=—java.lang. 


( Integer|Long|Short|Byte|Double|Float|Character|Boolean ) 1.0 


RES EERE. 


API ° ° 
an] ava.util.Arrays 1.2 


SAB ABG. ARABE object, int, long, 


short, char , byte , boolean , float=kdouble, 


5.2.4 toString7jiA 


Object FAB TEBAK, MÆtoString ik, KAPRE RBIF 
fj. FRÆ DDT. PointèsfjtosStringAi FREE RIX 
ER : 


java. awt.Point [x=10, y=20] 


AKSE ( (BAZE) Bytostring75;z BERT ` SKÁP, Mas- 
WES to HAVE.  FÉZEnployee3StPAItostringA ARISEN : 


public String toString() 
d 
return "Employee [name=" + name 
+ ",salary=" + Salary 
+ ",hireDay=" + hireDay 
sa 
} 


FIRE, JARILAIRITIS E, KUENMAHgetClass ( ) .getName ( ) XMEX 
SWS , MINE SREB Sit os rr ing DAP. 


public String toString() 


return getClass() .getName() 
+ "[name-" + name 
+ ",salary=" + salary 
+ ",hireDay=" + hi reDay 
+ SES 

j 


toString DAt AATA. 


YA, Wi SREP GO ID ue VE Chr ostr ing DA , HITAANA 
HA. URREA f getClass ( ) .getName ( ) , BAFÆREÅR 
super.toString (Soll. BIO, RFE ÆæManagerK toString j : 


public class Manager extends Employee 


public String toString() 
( 


return super.toString() 
+ "[bonus=" + bonus 
+ EM 


MAE , Manager dëse?! lee EH SET PETIHIMEA : 


Manager [name=...,salary=...,hireDay=...] [bonuss. . .] 


GRAM ostrine ÅRE A "a" GE 
DK, Java AeH toString hA Muu T XH ER BERI Bis 
YR, VIK, 


Point p= new Point(10, 20); 
String message = "The current position 1s " + p; 
// automatically invokes p.toString() 


Oy. CEVAFBx. toString ( DU Doll IP "Aen, BARONG PTAS 
XSF AeA. XERAL Ex. toString ( ). toString EAE , Wn 
ÆRA, pEISHBRREBESEB AG. 

MAGETS KSE , FAR 


System.out.println(x); 


println]37A SU EUSOUWRdX.toString ( ) , HJE ISENS TIER. 


Objectè8FEX f'toString73;A , ARTENS SÅET URS. URU , VE 
FB 


System.out.println(System.out) 


Seu) PINS : 


java.1o.PrintStreamA2f6684 
Z FE SEME HE RJE Bl Pr int StreamžEHiSITATSE S mtostring ið. 
Qae. SAMENE, SERT objectdkfltostringik, NAKS 
IHR TIED. ID : 


int[] luckyNumbers = (2, 3, 5, 7, 11, 13 ); 
String s = "" + luckyNumbers; 


FRE “[IQla46e30” (HR IAHR ) „ (SEAN DAYA 
XIgAArrays.toString, (415: 


String s = Arrays.toString(luckyNumbers); 
SÆR FIR "[2,3,5,7,11, 13]". 
2181 JENS HEEN ( BD , SEAS ) VIA ÐA Arrays .deepToString]5jx, 


tostring Aæ FIERA POOR, LE. TIMER , FEZBELKT 
toString% , LSA, EROS AIR. 13 MAX A 
V] DE SIFE Bò : 


System.out.println( Current position = " + position); 


RASARE], FIRING : 


Logger.global.info("Current position = " + position); 


Gin; RAEI A BE XAIB—DÈSISMMtostringAik. NANANA OS 


am , MANAGER DAYE AMEN IX NA FILS Sm BE. 


Fe Fs 25 DI SCH f Employee ( Eeer -9 ) FiManagerXÉ ( ÆRES - 
10) HJeguals, hashCode4jd[toString73;Z. 


FEE 5-8 equals/EqualsTest. java 


package equals: 


/** 

* This program demonstrates the equals method. 
* version 1.12 2012-01-26 
* (author Cay Horstmann 

public class EqualsTest 


{ 


i public static void main(String[] args) 


Lo a "cl e LA — tas ma a 


1 Å 

2 Employee alicel = new Employee("Alice Adams", 75000, 1987, 12, 15); 
3 Employee alice2 = alicel; 

14 Employee alice3 = new Employee('Alice Adams", 75000, 1987, 12, 15); 
15 Employee bob = new Employee("Bob Brandson", 50000, 1989, 10, 1); 

16 

7 System.out.printin("alicel == alice2: " + (alicel == alice2)); 

15 

19 System.out.println("alicel == alice3: "+ (alicel == alice3)); 

20 

21 System.out.println("alicel.equals(alice3): " + alicel.equals(alice3)); 
22 

23 System.out.printin("alicel.equals(bob): " + alicel.equals(bob)); 

24 

25 System.out.printin("bob.toString(): " + bob); 

26 

27 Manager carl = new Manager("Carl Cracker”, 80000, 1987, 12, 15); 

28 Manager boss = new Manager("Carl Cracker”, 80000, 1987, 12, 15); 

29 boss. setBonus (5000) ; 

30 System.out.printin("boss.toString(): " + boss); 

31 System.out.printin("carl.equals(boss): " + carl.equals(boss)); 

32 System.out.println("alicel.hashCode(): " + alicel.hashCode()); 

33 System.out.println("alice3.hashCode(): " + alice3.hashCode()); 

34 System.out.println("bob.hashCode(): " + bob.hashCode()); 

35 System.out.println("carl.hashCode(): " + carl.hashCode()): 

36 } 

y } 


Zeep o equals/Employee. java 


1 package equals; 

2 

3 import java.time.*; 

4 import java.util.Objects; 

5 

5 public class Employee 

Æ 

8 private String name: 

9 private double salary; 

10 private LocalDate hireDay; 


12 public Employee(String name, double salary, int year, int month, int day) 


14 this.name = name; 

15 this.salary = salary; 

16 hireDay = LocalDate.of(year, month, day); 
17 ) 


19 public String getName() 


21 return name; 

22 } 

23 

24 public double getSalary() 

25 { 

26 return salary; 

27 } 

28 

29 public LocalDate getHireDay() 

30 { 

31 return hireDay; 

32 } 

33 

34 public void raiseSalary(double byPercent) 

35 í 

36 double raise = salary * byPercent / 100; 

37 salary += raise; 

38 ) 

39 

40 public boolean equals(Object otherObject) 

41 í 

42 // a quick test to see if the objects are identical 
43 if (this == other0bject) return true: 

44 

45 // must return false if the explicit parameter is null 
46 if (other0bject == null) return false; 

47 

48 // 1f the classes don't match, they can't be equal 
19 if (getClass() != other0bject.getClass()) return false; 
50 

51 // now we know other0bject is a non-null Employee 


52 Employee other = (Employee) otherobject; 


54 // test whether the fields have identical values 


55 return Objects.equals(name, other.name) && salary == other.salary 
56 && Objects.equals(hireDay, other.hireDay); 

57 } 

58 

59 public int hashCode() 

60 { 

61 return Objects.hash(name, salary, hireDay); 

62 } 

63 

64 public String toStrina() 

65 í 

66 return getClass().getName() + "[name=" + name + ",salary=" + salary + ",hireDay=" + hireDay 
67 + "] " 

68 } 

e } 


FEE 5-10 equals/Manager. java 


package equals; 
public class Manager extends Employee 
{ 

private double bonus; 


public Manager(String name, double salary, int year, int month, int day) 


Super(name, salary, year, month, day); 
bonus = 0; 


Ka 
co uo o» ~J «m wa s msg rå — 


11 ] 


13 public double getSalary() 


15 double baseSalary = super.getSalary(); 

16 return baseSalary + bonus; 

17 } 

18 

19 public void setBonus(double bonus) 

20 { 

21 this.bonus = bonus; 

22 ] 

23 

24 public boolean equals(Object otherObject) 

25 í 

26 1f (!super.equals(otherObject)) return false; 

27 Manager other = (Manager) otherdbject: 

28 // super.equals checked that this and other belong to the same class 
29 return bonus << other. bonus: 

30 ) 

31 

32 public int hashCode() 

33 d 

34 return super.hashCode() + 17 * new Double(bonus).hashCode(); 
kou 

" public String toString() 

E 4 

9 return super.toString() + "[bonus=" + bonus + "|"; 
40 } 

4 ] 


nm .lang.Object 1.0 


EBSwWwRERNAWER. BRÈF JavakE(t y ZE ITA , TAIPEI 
32%/4cClass3m, 


HA ROS , WA Rial ERE, Az laltrue ; All 
AiAIRIE false. HAGEMAN , NEE NI å. 


AEREAS (EH PAF. EAEE , MARA TITA, 


java.lang.Class 1.0 


INIA SANS. 


Ll class RATE TURNA SAGA. 
5.3 CID Il 


EE ER E Ee Ek 
IN, FERR IS BU , AURA EAH. bl 
AI, Æ DA JABZYWEN ? BENRA. Bn HA LSO REN 
JAER IW ? FREIE E 108 ÆR ATEN REIS ÆR ARANA ? 


(flava , Finne T. CITA TAE SEPARA, 


int actualSize =. . .; 
Employee[] staff - new Employee[actualSize]; 


HA, ISBN TIS TI TO ASTA SIC SEA. — EXE y ARIA 
IN, RREWFABDS. Elavat , AX Nels HR ae (EH ava PE 
ANT NARARZIANrayListHYèS. CERRAR REMO, (IBER MEME , 
BG BAD ACASENIIIBE , MINTE IIIS TENT. 


Array List —TKARH ESL (type parameter ) ZÆ ( generic 
class), NSIIREMAIIARENITTEN AXE, FER RES BEER 
IME, PURO, Arraylist<Employee>, (Sgr) ABE A 
ZUR, IS EH TREE J KRN DAA MEHarray List, 


TAA BE MARA Employee RATE : 


ArrayList«Employee» staff = new ArrayList«Employee»(); 


HANE AX PB Employee , DA ESN, Java SE 7H, AJIUBALIHIŽEH 
BU : 


ArrayList«Employee» staff = new ArrayList<>(Q); 


DRA "eS IBA, NATA MGA NAK. TU neta FA ERA 
ANBA. maa EBA. URING NE, KEANE TAK, 
KANE DARA, ESSEN TITLE. SHEA AV ZA , PIA 
NIUE OR, EX NFH , new ArrayList<> ( ) Rilitze — TP 25827J 


ArrayList<Employee>A%A , ir IS Employee. 


ae : Java SE 5.e@LARINSIRAI RAEI ZS , MEB— DArrayListèS,, 
FIR FRE NO0bject ANITA, HE BEND NN WEA. UR FEIEREN! 
AfJJava , WAUA... ÆJava SE 5.0OLUEKYJIRAF IA 
EE... .» 52 ARILMSSFBArrayList , GENIE NWA y SESI VE 


få KRÆ, 


El... : f£Javall SIRA , ERRE Vector ESMAS. NE, 
ArrayList EIMMBX 6 (HEHE ÆvectorE, 


(Hadd AP LTR AMAIA. PIL, FEIER SUSE RNA 
PEAR HATE : 


staff.add(new Employee("Harry Hacker", . . .)); 
staff.add(new Employee("Tony Tester", . . .)); 


SERES BRINK. BA, BUENA. 
GOLD HALE PRIR VEJI : RA EAT, SEIS 


Bytte NEAS , IPEATBADI KAN 52 NASA MEUS ASTA 
rh, 
URD ABE A HZ SES E LUT ASA BAB 
ensureCapacity7J5;£¿: 

staff.ensureCapacity(100); 
PST AU FS ACTS 100 TIRANA BEE. PREAH 100Radd, AH 
AT IR 
FAN, MOLE ARRE RIERA rrayListiilióas : 


ArrayList«Employee» staff = new ArrayList<>(100); 


0... : DESEE, UTTATT : 


new ArrayList<>(100) // capacity 1s 100 
EI JST HA AA AAA : 

new Employee[100] // size is 100 
HETESTE AMES BSS Kal. URI C100 TITAK 
FETE] , SAMA Loge FILMER. MABA100 TARDE KHA 
BIRF100 ANTRA ( Sc E, EDELT BANE , RET 100 ) , BEER 
Vl, ERESMA , HARRAN NE BENTE. 
sir REESE KRESTEN. GRO, 


staff.size() 


ala arr RH SATA , CF FEKEabYa. length, 


— ARE RI EE RAK AH AER , HALA trimTosizefik. KANI 
iat a KOY A al A S BU T UR SUR PTE SER ASIA. REIER 
WS RA Aa |). 


— ESEJIH T ABA) AMA ON A Za FR , PLA 
TERRAS ARNE TITT , Fri HHtrimToSize, 


Ø m : ArrayList U CAH lvectorfijn, ArrayListSvectoráfE 24 
AÐ, (BigCe«dyvectort&ity73 SIS VIR Irak IS (eas. ATJavaiZ Ala 
ARES, ALINTANA. IN, CEB. Rab NA 
E: , MER Fa ME NIKA Aa, ZESEPTRBSIZUSSEHDTS NEI 
a, MfEJava'f , XA E AYE DS Fän | BEI SERAIS, 


Ë 


al, ove .util.ArrayList«E»1.2 

e ESA 

ABE PTH, 

5% : initalCapacity ZXEB/llZEHJEs tUe 
FEN REJ Fema tt 17632. KMiREltrue, 
52 ` obj AIRIA 


RAFAEL RAA EU TAME. (IX NE NFS TIKA 


) 


an 


FARE IRER ET Bor iB BANE Ad KWER AE HENTE. 
SÅ capacity RENFE 

FEE RAF RESERVE S BUR SJ 

5.3.1 MINE RICE 


(RIZE , A MSARRFA. HATET ES EA ENE í DRA 
DIS ZEE. ERA ÆArraylistÆ HÆRE Java ERIE EY ; CRE 
NHL MRS BR TUE EE HAY NLH, 

få Hgetfilset ASK |p Eny HATT AEE , MAGA A TIS SY [ 187318 
The 

BIRD, BIZESi NTE, OLUFA : 


staff.set(1, harry); 


ESN FAE AICA ( BEAT PIR MOTHER ) : 


Oc : RATES TABIRA , ABE VÅR ist.set (i, x). 
MIRO, FENXEU VID ÆFEIAAV : 


ArrayList<Employee> list = new ArrayList<>(100); // capacity 100, size 0 
list.set(0, x); // no element 0 yet 


fs&FHadd73; A aÐ HINI , MARSH set Dr, EARN ROE TETI 


ATAN. 


(SEF Fal EE ADHS : 


Employee e = staff.get(1); 


di 


ST : 


Employee e = afi]; 


El... RAZA, RIGAJArrayListSR(HiJgetiDAal Foie A BERE 
Object , Alt , get DIANA AF LAN IRIENBIA(TÈSBAT : 
Employee e = (Employee) staff.get(i); 

IRIGAJArray List ERE. TEIaddilset ANT te 
2. WF SES NÅR 

staff.set(1, "Harry Hacker"); 
AASA HES, RANA BRAIN CHAISE , AZ RA 
AleX, URIEHarraylist<Employee> , MER AVE MAA. 
NED MISA LINE , BORA EA, CALA (EMB 
A Br, Jæ 124, AAAA. 


ArrayList<X> list = new Arrayllst<>(); 
while (. . .) 
{ 


X sti i 
list, add(x) ; 


PTI Ela, (EHtoArray75 ÁST Lars MEH NAH. 


X[] a = new X[list.size()]: 
list.toArray(a); 


PRS FELE AMB TT ZIP , 189] LESE AE A CS , ERT 
RIBAH add. 


int n = staff.size() / 2; 
staff .add(n, e); 


JI TIA DATA , ALE LAA BITE] MYE. WENT 
Ala, SERT MB SAS , EUA ERE Bu a= IH]. 
HJÆR , ALAM SEGUR AIR VITA. 


Employee e = staff, remove(n); 


MX MUS JARA RAN) MUA , HESA iki, 


TET SCHEER SS EA MT NESE , K RAK 
JED, PURIFICAR , LEA E BUE A. MATE, 
SUMAS HEARS. A KARA FAME RIA. 


PLH "for each" EMBEDER : 


for (Employee e : staff) 
do something with e 


IX SANE NY NTE BEAR 
for (int i = 0; 1 < staff.size(); 144) 


Employee e = staff.get (1); 
do something with e 


fering 5 - 112094 EmployeeTest UH EUA. TEXXEB , Ri 


Employee[ Š HEAK Y ArrayList«Employee», iste FALJE : 


FEE 5-11 arrayList/ArrayListTest. java 


1 package arrayList; 

2 

3 import java.util.*; 

£ 

5 kai 

6 “This program demonstrates the ArrayList class. 

7 “(version 1.11 2012-01-26 

s * (author Cay Horstmann 

ç * 

10 public class ArrayListTest 

11 í 

12 public static void main(String[] args) 

13 d 

14 // fill the staff array list with three Employee objects 

15 ArrayList<Employee> staff = new Arraylisto(); 

16 

17 staff.add(new Employee("Carl Cracker", 75000, 1987, 12, 15)); 
18 staff.add(new Employee("Harry Hacker", 50000, 1989, 10, 1)); 
19 staff.add(new Employee("Tony Tester", 40000, 1990, 3, 15)): 
20 

21 // raise everyone's salary by 5% 

22 for (Employee e : staff) 

23 e.raiseSalary(5); 

24 

25 // print out information about all Employee objects 

26 for (Employee e : staff) 

27 System.out.printin("name=" + e.getName() + ",salary=" + e.getSalary() + ",hireDay-" 
28 + e.getHireDay()); 

29 } 

30 } 


 — 

ME SUB GE ESATO, KNEE T "iu HUES Pq, 
3% : index (VE ( T FO size ( ) -1ZI8)) 

obj #TAYIB 


MEE LEA ICA BI, 


5% : index RSAITAMÉE (AMIN FO ~ size ( ) Lil) 
RMAC , LUBIENITE. 

BEL: index FEMUE ( Dim? FO - size ( ) -12/B)) 

obj ICE 

HI TS, HERE ADA. BRATTE EHRE MERE, 
SY ` index WARRI (MIN FO size ( ) -1208 ) 
5.3.2 SEKS EAS UR RE E 


FEIRE CHESS , f m Sese ex EAR SHOES SEN. Xx IF, MST 
EIN] SIX e ARE SY Him EAVIS EEE. 
(ISA NENS NER NRBR : 
public class EmployeeDB 
( 
public void update(Arraylist list) {... } 


public ArrayList find(String query) 1...) 
) 


AY LU — NBU OB update Fik , MAPA EA, 


ArrayList«Employee» staff =. . .; 
employeeDB update (staff); 


thay LU staf FIR (ZIRD update D, 


Out AENA, LEXHERHTASS. 
ftupdate7jiArh , AMAIA R PAN IT EPJ BER EEmployee EH, ERE 


TMAH RS LINA. RIA , (BER MARIN, RSTEJava 
AN AUI ae. FENMEN ZAZA RE. EDER F , EZ 
SAREE, BREL T $g PERJRSJF6 r, 


ESB, 14— NRIArrayLi stli24— MP ŽE (KArrayList E] 1 25, 


ArrayList«Employee» result = employeeDB.find(query); // yields warning 


El : JI S BEDE BS SERIER, RE) -Xlint : 


unchecked, 


(SE BRAHE WER, 


ArrayList«Employee» result = (ArrayList<Employee>) employeeDB.find(query); 
// yields another warning 


PAF , RAR EAN T ESI , FARER TR. 


IH LE Java PAE A ASMA ARA ARI. TARTAS, 
fm rest ARA hA , MRA Zz IME ZANE , US ATA AI 
HULENE AR RIGA rrayListiR. TEST , HANDAÐ 
FAY , BIZARRO, KR (ArrayList ) M 

( ArrayList«Employee» ) UIST WE. 


(ERAP E, MEITA. RECETA HI (VIH NERF , SA Fir 
aa MEET HA A SERA AMARA T . 


— HÅPAR Sl rk BWSR , SJU AØESuppressWarnings ( "unchecked" ) tx 


EROX PID RC UP SS KE Pi , UTTATT : 


GSuppressWarnings("unchecked”) ArrayList«Employee» result = 
(ArrayList<Employee>) employeeDB.find(query); // yields another warning 


5.4 NRBR I BR 


Hj, unti tA SERIJI, FANENE PD Z KUCH 
K. MN , Integer MERKE int, 184 , MARA Oss (wrapper). 
DENS BRS SSAA RIAA : Integer, Long, Float, Double, 

Short, Byte, Character, Void#[]Boolean ( BU6 ZSj]K^E 4S3 B EBS 

Number ), RU RARE uni, BIENE f OR, MIDTEN EU + 
AFA. FA, SOBRE final, APRE EXEAT. 


EEE: VERSET. MAS HHRLVENARITFSRBABRH , Um 
it, NOIFSKAArraylist<int>, KENT Integer FRELSERS. UNA 
riH—PInteger Xi RARER. 


ArrayList<Integer> list = new ArrayList<>(); 


0... HE MED IRIE , ETLJArrayList<Integer>HJRKEVLUI 
(KFint[ 13048. Alt, niž Bema , HRIBE KNE RR VED (EME 
ES TRES SR, 


=o, E—MRE HASLE, Mme T ett nt ATRE 
ArrayList<Integer>, RAX NAP 


list.add 3); 


FAZE 


list.add(Integer.value0f(3)); 
RESERVER Hart ( autoboxing). 
El... KAZINI ( autowrapping ) FINE , M "e 
(boxing)” RANFNFEBTFCH, 


BS, 414} Integer ita Pint (EBT , HEBER. thin , m 
Pasig ROE) : 

int n = list.get(1); 
BER 

int n = list.get(1).intValue(); 
ERA HEBEI BEATE. BI, FILMS EET Wi 
TERESA : 


Integer n = 3; 
n++; 


ESE NSFS, ARB GAMIS , BABISARE 
Æ. 


KEEP, SÁR , ENES CIA Dees FH, RÆ 
ti JÉRESIEABE. AAAS, = Eer ol LW POTS lees des , RAMA 
VITARA A — NFK, Alt , FIHBSECS2B FÆRRE : 

Integer a = 1000; 


Integer b = 1000; 
TE LA SE b)... 


AI , Javask ANE leg ( may ) LEA, ANSE A BÆRE NT 
RA , RALE TREK. AMENA RI AER AAA. HEART 
[RE WA EE VO ÆR ER LORS] Va] equals pik. 


= HERE: BANENE boolean, byte. char<127 , frJ--128 ~ 127 Z [HEJ 
short Mint ROR ETNISK. MIRO, MERI AGRO IA 
100 , VENTA D — ERA. 

AN A E AA LAB 


FE FJER NnNullPointerExceptionBg : 


Integer n = null; 
System.out.printin(2 * n); // Throws NullPointerException 


BIN, MIURA PS ARIAT ÆSER IntegerfDoubleX*Z! , IntegeriBRita 
HAAA, 27t /Jdouble , AH Double 


Integer n = 1; 
Double x = 2,0; 
System.out.printin(true ? n : x); // Prints 1.0 


Basa No, NIA AAAH, UA AERA V. FREE IAS 
DAGAT, ENDER AAR. EVER. 


få FH EDS ER ORRE IN NHL. Javaizit A KM, RITE RESET AN 
Bt Bees , NS ES Bi. 


ETRE, LE TERESE : 
Int x = Integer.parselnt(s); 


KE S Integer FRB HUK , parselntja — (SD. (HInteger RRHH 


GERS ke NET. 


AP DR Y Integer AP ASA HEST GA. RIEUR MSN f TANAY 
¡Zo 


9... : EE MAI ORRE) I ARI ENS ES SAI 7x, FAME TALA 
Hj, ERRE, HP Java ARE (Ee , PA RP NEDE 
AIRES ENER SUR Java. 


public static void triple(int x) // won't work 


x = 3 " x; // modifies local variable 


| 


HintføbkInteger MEME ? 


public static void triple(Integer x) // won't work 
l 


QUU 
[Integer RESTA ` PSEA PAJA SAPE. Mt ARE 
SEUS Dr, 

UR ES — MÉ SUESSUENIADiIZ , WünssebeH3tEorg.omg. CORBAEL HE MAY 


1364 (holder) 32€E, E#EIntHolder. BooleanHolder&, SM 
S &—^T 8 C! ) WB , II ER PAY. 
public static void triple(IntHolder x) 


x.value = 3 * x.value; 


} 


wel 
=—java.lang.Integer 1.0 


LlintHIEEUR[E]Integer FAYE ( fÆNumber SPÆR f intValue5;2 ). 
U-Wihstring FRELSE IB iB Tin. 
IRIAN LOTEradixB ŽA HAJ ÆR, 


IR [EJ EB SETH BEE, AEST ee TISI ( BRITA) , 
Bee ZÉ radixS 80H Ray (TIA). 


i [B] e RESET ZNE TISA IRR Når IntegerI& , ERRE 
FBI ( £8—RUSIA ) , Be&Eradixe uu (ELIZA). 


API 
—Jjava.text.NumberFormat 1.1 


REAA, BVMAEH string 7 TUB. 
5.5 SSES Cl ED Or 

f£Java SE S.A, EII AT , MENI 
ATA TEA (BRA "ES" JA). 


Amate AAN : printf, SE , TARD AAA : 


System.out.printf("%d", n); 


FH 


System.out.printf("%d Xs", n, "widgets"); 


ELEMKSOH , RE NAO, A—NARBÈAZISA , (Et 


fi JUS BAB ele] — 1 737A. 


printf AAR MB] : 
public class PrintStream 


public PrintStream printf(String fmt, Object... args) ( return format(fmt, args): ) 


KE... Java thi, BZHAKX STAR LUE EE EE SE 
(IRFMEBITZIL) . 


Sr E , print DREI ETS , Vida, B—heObject[ a8 , 
ERA AHNEA (UAE EP SEE A ASSAM, El 
BIE DIB CA JEAN ) o YUG GAMET, HEFEI NSU 
Sargs[i]A(EULECESXK, 


RAEE, print f9YSLH# Kin , Object... 2242589 Sobject[ lee EE, 


Aar dy print fi PRA TR, LES 222 EIA E , HEM 
AJla#1T AVIS : 
System.out.printf( Xd Xs", new Object[] í new Integer(n), "widgets" | ); 


APR Colle Assa iA , JES ETS , BS 
Ð, Mi MISA: RIBEIRA DUBAI A Bi, 


public static double max(double... values) 

( 
double largest = Double.NEGATIVE INFINITY; 
for (double v : values) if (v > largest) largest = v; 
return largest; 


BI LUR NED HVA AIX VITA : 


double m = max(3.1, 40.4, -5); 


mlesnew double[](3.1, 40.4 , -5 MEIÉZAmaxAnik. 


El i: wi. am. 
System.out.printf("%d Xs", new Object [] í new Integer(1), "widgets" } ); 

Ate , ELE ET E eg MERJENE EE HEN IN SENATA , 

MANSK MIO EC DCD. MINI , MessageFormat.format7EJava SE 5.0 

HAH SIX. EETILGmain bia HA FAUX : 


public static void main(String... args) 


AY ` 


5.6 MX 


KES e EE 


public enum Size í SMALL, MEDIUM, LARGE, EXTRA LARGE ); 


EITE, Gren VDS EVE , EMEA NT), TERE TEME 
Fi, 


lit , EIRA HÆRENE , Jun PE Å Hequals , MERA "==" MA 
AAT. 


MAGANG, TUNES ies. TAN. SA, PARE 
HENAN NE AE 


public enum Size 


{ 
SMALL( S"), MEDIUM("M"), LARGE("L"), EXTRA_LARGE("XL") ; 


private String abbreviation; 


private Size(String abbreviation) { this.abbreviation = abbreviation; } 
public String getAbbreviation() { return abbreviation; } 


PARIAR En unn, AMAR TIX NAAS DIA APRA 
—etoString , X MARR [R|W 2 SEN. HIM, 


Size.SMALL. toString ( ) JREF "SMALL" , 


tostringHj9 75; AEBROJJ;AvalueOf, (id, 189 : 


Size s = Enum.value0f(S1ze.class, "SMALL"); 


ésiZEkisize. SMALL, 


Sr READ T B$OHJvalues77z , ERE T 8S SAMENE. 
BIRO, 20 MYA 


Size[] values = Size.values(); 


REE S775ize.SMALL , Size.MEDIUM , Size. LARGE? Size. EXTRA LARGER 
ZH. 


ordinal DAR enu ee DÉI CO SD ANGAT flip : 
Size.MEDIUM.ordinal ( ) W[F]1, 


FEFRIBSERS - 127875 I REA LTE zU, 


be Ma, FISCO, En SIKT ABI, Di 


90, Schw E, SH el BE JJEnum<Size>, SES Comp are To TA 


FER ( comPareTOJIiATEBCHA1NMA , RUSET RSE IMA). 


FEE 5-12 enums/EnumTest. java 


1 package enums; 
2 
3 import java.util."; 


5 /** 

6 “This program demonstrates enumerated types. 
7 * (version 1.0 2004-05-24 

s * (author Cay Horstmann 


y %/ 

10 public class EnumTest 

u 1 

12 public static void main(String[] args) 

13 í 

14 Scanner in = new Scanner(System.in); 

15 System.out.print("Enter a size: (SMALL, MEDIUM, LARGE, EXTRA LARGE) "); 
16 String input = in.next() .toUpperCase() ; 

17 Size size = Enum.valueOf(Size.class, input); 

13 System.out.printin("size=" + size); 

19 System.out.println("abbreviation=" + size.getAbbreviation()); 

20 if (size == Size.EXTRA LARGE) 

21 System.out.printin("Good job--you paid attention to the ."); 
22 } 

3 } 


25 enum Size 
6 Å 
27 SMALL("S"), MEDIUM("M"), LARGE("L"), EXTRA LARGE("XL"); 


29 private Size(String abbreviation) í this.abbreviation = abbreviation; } 
30 public String getAbbreviation() ( return abbreviation: ) 


32 private String abbreviation; 


al, ave .lang.Enum«E»5.0 


REJEP, EXA E, 


NES ERA, 


RDF s EenumA BA PAYA , MEMOHYATEL 


MRK FE HU other ZB , ANRET DOE ` UR this==other , Mike ; 
AN), KEE, (NASE EAHA Eenum HH zen), 


5.7 RA 


RET (reflection library ) ERTAN FRFR iLE , LAE 
^mi S Boya) ez Java ABRE. BIND EE AK EI ABT JavaBeans , be 
Java BIHAR ( FRI avaBeansANFANSTESTI HEX) . (FAR, 
Javar]LA5zifVisual BasicHP ZJIZ6EAAY LE. Falt kati PISTES 
HJ , BEBE RIN RAR LEA SNE MS RE). 


RESTAR TAE ARIAS (reflective). BKIGINIHIHIDIBEREEA , ÆR 
AJLARI, Beasley AA : 


RIE RRA BSAA. DCH A ET EAE , MENA 
FR. RAINIER, ME LECHE , ALAM A SS 
MRED , HERAS. 


5.7.1 Class 


fEREFEiSTTHBIB] , Javais TRIAS BEII REA MARITA TEJRE 
INA. KAMERA USAR. EUA RS GRISE E Geer 
TAM. 


Anu , ALAR ST Nava Kin PX HEER. KAREENA Class , IX 


MAFIRSSILNBE. ObjectzÉrhfgetclass ( ) ARABAR T Class288! 
RISEN, 


Employee e; 


Class cl = e.getClass(); 


YAA NeEnp Loy ee TR knrn NHENÆR a E ARE, — (Class RR 
MERE. RRAKIClassAiz,égetName, XAD AREA. Gl 
20, PERO: 


System.out.println(e.getClass().getName() + ` ` + e.getName()); 


RÆ NE, UE TEA : 


Employee Harry Hacker 


UReÆRE , USTTE EN : 


Manager Harry Hacker 


MEET NOE , ENS PF UVENREHI—EBD : 


Random generator = new Random(); 
Class cl = generator.getClass(); 
String name = cl.getName(); // name 1s set to “java.util.Random" 


yen] LIA FRESH 7 iz forNamežž (SEE XI DC Las edel, 


String className = "java.util. Random"; 
Class cl = Class. forName(cl assName) ; 


URE (REESE, HET ANE, ma LMEHIX NA. SA, KN 
PAR fæclassNane fe GT DT BEHT. AN, forname FKF — 
”Nchecked exception ( ENSE EFE). Zoe IBI (ER , BMI RAE 


FRAMES (exception handler). UNNE DRESE, ee NT. 


O: EE, BÈmain AIM. CANAAN. DER 
NAYS SNE eS SASS , LIKE. IF TABLAS ERRADA, DUE 
SBN HE, BP ZASEVKI, IEA PAS A O RAP FUIS 
KÆRAN, TI, ERE main AS Ko lt | AEA, E 
76, BAT NASSE ` ÅR, MAA Class . forName HB MIFLE(tAJÈS. 


IRIS Clas e elle DI HEARD EE ER, IRTE ÐR ava Ð ( Bkvoid XÆ 
F) , T.class f} S XKUUROBJESXJZR. PRO : 


Class cll = Random.class; // if you import java.util.*; 
(lass c12 = int.class; 
Class c13 = Double[].class; 


BEE, — clas UREA EN 


BIRD , int MAZE , (Bint.class2— (Class ERAS. 


E +Æ | Class ESTA MZ. PR, Employee.classHIžEH JE 
Class<Employee>, XAMHX MORATA ` beeen US ENE 
Y. CASRN , TAKES , Me RRA Class, EX NA 


SU ER CDe oe. 
0... SISI , getName73;ACENLFHH- SERZSRUBSES REIR — ME 
Die: 


Feil l EV TRY BE class lee, AH, olli. 850 PETER 
CORA FE. AO , 


14 (e.getClass() == Employee.class) . . . 


ÆR MEAR IiZnewInstance ( ) , JUS KAISIAESIE— T 2SHJSCU, Gl 
ul, 


e.getClass() .newInstance(); 


Ble rte BARE HIS. newInstance NN AIAI (CRA 
SHANE ) PAL OIKERHINA. NEE NSAN, MEH 


SIL? 
PRE, 


1#forName5newInstancef AEKA , TRESS EP PAISA BE — 
MIA. 


String s = "java.util.Random"; 
Object m = Class.forName(s) .newInstance(); 


Elx : REEL IA ERA PRE EAA IEEE HSA , NAE 
FALLER, MR FAConstructoržEHEJnewInstance]jA, 


C newonstance C++ aktet SIR ÐI, SATT , Crh 
ONES R ESKI , REMESAS, Caesar bn 
type infožEjHlU , getClassH;ik5c++Hitypeidis BEN. Java BAI 
ClasskHEC++rhñgtype infota., Chi ype info RAD SAFE 
FEIET, IRER ENIG. 


Kill GERT EP SEAS SWEN, BYEN SES EKSEM 


SS, 


SE AE PRAAN , WA MASE . HOSS Lee aS 
ZB, XÆRVITUNAR TT “AR” FHI (handler ) NRF BHT 
EE, 


MARIANE , ERS , HEI FJEDER E T 
RANA, ORA EARS ERE , HAN , (EZMERYnull5|Ak 
ANGAT, 


REIS: AKSRENDKSFE, NTOREARE, MERO 
HHT ARES. ÅT, BRESNASE, FIND, Sjanull3l, BETA 
RUM. GIERRABB SD ARIAT MEE, LÈ, HÆRE M EA 
KRAZE | MADEIRA RNB I. 


HASANG AETA. Eu R JJI E S E Y SE, FERNER 
HH DWE. Class.forName ama T Ce AR RGIS. TESTE 
ra, 15283) MI RAEE. ME, RIME— ASMA S RAYA. 


ASA RU Cir RATES 72 12: WI FT VENUE t n RH , 2A] tEcatch- €] 
"ize TEE UD. 


try 
f 
L 
statements that might throw exceptions 


catch (Exception e) 


handler action 


SEEN : 


try 

d 
String name =, . .; // get class name 
Class cl = Class.forName(name); // might throw exception 
do something with c| 


catch (Exception e) 
[ 


e.printStackTrace() ; 


IRSA FE , RISE tr yA PERRITA , TER ERA catchy (KE, 
RI FÆThrowable&*fØyprintStackTraceF7AtTJEN HKH, Throwableje 
Exception ÆRE ). MRtrylkk His BINH ARA, ASH catch FAHY 
EEE. 


FORRESTE , RE Memes. TJURFØKANSNIC NER 
SADA. UKA f — MIH DNEH , MMX BREER , furibus 
USE. 


v]. 
—Jjava.lang.Class 1.0 
RBA ac las sNamefYClassxR, 


RIX SH— AER, 


| API 
java.lang.reflect.Constructor 1.1 


HE NA Maaga PBA Hi. 


SÅ ` args RARE AMIA IS. HAN pet AAA GA5.7.6 


PENEI, 


_ "— — 1.0 

KRiThrowableXJZe fS 0460 e EME ala. 

5.7.3 FIFA DUTŽEKIBE 

TRIES esa Eo ERA. 


Jtjava.lang.reflectØ4H8=/N%Frield, MethodfdllConstructor4j gtt 
BER. FANER. Mo Saba ud getNameRJ73;A , HARRIN ARI 
FÅR. Field B- TgetType737A , ARI RRAC lass HR. 
Methodž(IConstructoržE Ð RØ R G MR AAA , Method ERA Na LIBRE 
REIED A. AZ TAA 1 üdfitgetModifiersHy75;A , IR la NER 
SUB, FRANK publicáOstati SHE ERE. Ab, AL 
TJFHjava.lang.reflect&JFRBgModifierzSBgB$$JJ3;A7thgetModifiersix[nIÉ 
BAAS (Gl , AJLl(EFEModifieržErhfjisPublic. isPrivateskisFinalšijkr 
AAS (SSA aze public, privateskfinal, KUE AH) e eh T FLUR FH 
Modi tier D , TPXTRIBIBU BUHATIN , AV, IE ANI 
Modifier.toString73;Z HE LEJE HR. 


ClassÆrhfÅygetFields, getMethodsfllgetConstructors73;Z4523 BRE 
Hjpublicim, DIANNE, APOENA. ClasszSHy 
getDeclareFields, getDeclareMethodsiáMgetDeclaredConstructorsH 241397) 
PIR ERE ANEDE, ARM, Brot BAtIZAPRAa , BRO 
AHL. 


FE FA - 13 00775 Y IM Tree BDA E DT A. L MER HERA PRIA 
KE , AAA A Ma za , LIMA. BWA 


java, lang.Double 


SS : 


public class java.lang.Double extends java.lang. Number 
( 

public java. lang.Double(java. lang.String); 

public java. lang.Double(double); 


public int hashCode(); 

public int compareTo(java.lang.Object); 

public int compareTo(java.lang.Double); 

public boolean equals(java.lang.Object) ; 

public java.lang.String toStringO ; 

public static java.lang.String toString(double); 
public static java.lang.Double valueOf(java.lang.String); 
public static boolean isNaN(double); 

public boolean 1sNaN(); 

public static boolean isInfinite(double); 

public boolean isInfinite(); 

public byte byteValue(); 

public short shortValue(); 

public int intValue(); 

public long longValue(); 

public float floatValue(); 

public double doubleValue(); 

public static double parseDouble(java.lang.String); 
public static native long doubleToLongBi ts (double); 


public static native long doubleToRawLongBi ts (double) : 
public static native double longBitsToDouble(long); 


public static final double POSITIVE INFINITY; 
public static final double NEGATIVE INFINITY; 
public static final double NaN; 

public static final double MAX VALUE; 

public static final double MIN VALUE; 

public static final java.lang.Class TYPE; 
private double value; 

private static final long serialVersionUID; 


(MSIE ` KEE LAT av aS BEE NERI, TUA XI ARTE 
FRI RI LASE HAIR. ENER , INGERS MERE avales Bat Een 


Wapi. 


FEE 45-13 reflection/ReflectionTest. java 


1 package reflection; 

2 

3 import java.util.*; 

4 import java.lang.reflect.*; 

Á jt 

7 * This program uses reflection to print all features of a class. 
s * @version 1.1 2004-02-21 

o * (author Cay Horstmann 

p “/ 

1 public class ReflectionTest 

p 1 

n public static void main(String[] args) 

M { 

15 // read class name from command line args or user input 

16 String name; 

17 if (args.length > 0) name = args[0]; 

18 else 

19 { 

20 Scanner in = new Scanner(System.in); 

21 System.out.println( Enter class name (e.g. java.util.Date): "); 
22 name = in.next(); 

23 } 

24 

25 try 

26 ( 

27 // print class name and superclass name (if != Object) 
28 Class cl = Class.forName (name) ; 

29 Class supercl = cl.getSuperclass(); 

30 String modifiers = Modifier.toString(cl .getModifiers()) ; 
31 if (modifiers,length() > 0) System.out.print(modifiers + " "); 
32 System.out.print("class ” + name); 

33 if (supercl != null && supercl != Object.class) System.out.print(" extends " 
34 + supercl.getName()): 

35 

36 System.out.print("\n{\n"); 

37 orintConstructors(cl); 

38 System.out.printlni); 


39 printMethods (c1): 


System.out.printin(); 
printFields(cl); 
System.out.print1n(")"); 


catch (ClassNotFoundException e) 


e.printStackTrace() ; 


) 
System.exit(0); 


/** 

* Prints all constructors of a class 

* @param cl a class 

*/ 

public static void printConstructors(Class cl) 


{ 


Constructor[] constructors = cl.getDeclaredConstructors() ; 


for (Constructor c : constructors) 
{ 
String name = c.getName() ; 
System.out.print(" "; 
String modifiers = Modifier.toString(c.getModifiers()); 


if (modifiers.lengthO > 0) System.out.print(modifiers +" "); 


System.out.print(name + "("); 


// print parameter types 

Class[] paramTypes = c.getParameterTypes(); 

for (int j = 0; j « paranTypes.length; j4-) 
if (j > 0) System.out.print(", "); 
System.out.print(paramTypes [5] .getName()) ; 

) 

System.out.printin(");"); 


/** 


* Prints all methods of a class 

* @param cl a class 

vi 

public static void printMethods(Class c1) 


Method[] methods = cl.getDeclaredMethods(); 


for (Method m : methods) 

( 
Class retType = m.getReturnType(); 
String name = m.getName(); 


System.out.print(" Yi 
// print modifiers, return type and method name 
String modifiers = Modifier.toString(m.getModifiers()); 


if (modifiers.length() > 0) System.out.print(modifiers + " ") 


System.out.print(retType.getName() + + name + "("); 


97 // print parameter types 


98 Class[] paramTypes = m.getParameterTypes() ; 
99 for (int ] = 0; ] < paramTypes.length; j++) 
100 d 

101 if (j > 0) System.out.print(", ^); 

102 System.out.print (paramTypes[]] .getName()); 


104 System.out.println(");"); 
105 } 
106 ] 


108 p" 

109 * Prints all fields of a class 

110 * Gparam cl a class 

111 k] 

:2 public static void printFields(Class cl) 


( 
114 Field[] fields = cl.getDeclaredFields(); 


116 for (Field f : fields) 

117 [ 

118 Class type = f.getType(); 

119 String name = f.getName(); 

120 System.out.print(" "); 

121 String modifiers = Modifier.toString(f.getModi fiersQ); 
122 if (modifiers.length() > 0) System.out.print(modifiers + " "); 
123 System.out.println(type.getName() + " " + name + ":”); 
124 } 

125 } 

126 | 


| java.lang.Class 1.9 


getFields 5; ZIBiRET NTEBBÈFieldXEAJEÈKAHE , RENCOR fp P< Sav ABR 
AB. getDeclaredField HAIR FOB Field RAJA, XEN 

SANS EB. RARER | BLE las SYRIAS ENE EE 
BS, DE ARE NERVE. 


IRE Methode ` getMethodsák[BIFTSBJZY AIDA , EME MEŽEK 
KHNZYB TIA ; getDeclaredMethodsiR[EliX PÆRE ORSA , (BROER 
HEIR T ANA. 


o 


[BE gconstructor)$FH#IZKE , BGL Y Classi RFEA KA 
lags ( getConstructors ) WMATA ( getDeclaredConstructors), 


API 
bn]. s. lang.reflect.Field 1.1 


H 


djava.lang.reflect.Method 1.1 


a. lang.reflect.Constructor 1.1 
RB PATRIA AENA. JAI Class, 
RAP Fa ANANDA R Clas SKEE. 


RR TA Fåes TABU uana. (fø RM0difier KFK 
NBA DRAME, 


18[5]-- PETE MAJE BE, TARIMA AS. 
RI DA TiMiA S$REAAICl assXj FAKE. 
18[5]-- NA TRIAREZSZAJClassXjA. 


API 
java.lang.reflect.Modifier 1.1 


KEN modifiers HR EAZI FIF ER. 
PL AAS AA PINANG HB fEmodifiers(A PH. 
5.7.4 HEIN FARAH IER 


ÁRA TF, CHATS IE AN IE 


PAHARAS. SÅ, ESTER , MIRAME AAA 
Be , EEE HRS. MAAR mI NARE 
AA eA Ba, 


BANSA TT Ar ieldSHAAIget ik. MIr Drieldže Raja (Ni 
YA , iÉliigetDeclaredFieldsiSZAIXJF ) , 00 NAS Ii, , 
f.get (obj) IRB NIK , HB XobjiK#] ANE. AREA E nit 
R, REA A PAR TIM EAT, 


Employee harry = new Employee("Harry Hacker”, 35000, 10, 1, 1989); 
Class cl = harry.getClass(); 
// the class object representing Employee 
Field f = cl.getDeclaredField( name"); 
// the name field of the Employee class 
Object v = f.get(harry); 
// the value of the name field of the harry object, 1.e., the String object "Harry Hacker" 


FIRE, IX BUND NG. HFnamee— NAAB, Pr get HER SE 
—IllegalAccessException, HUETRiget/37A7 RRA. BRIE 
ADIN , BMIava zili) RTV SEE Te Te REK , MITTE) 
DIS, 


RITARI TAAT 79 SRF Java. Ann, MR rau Es S ses 
TEH il, Fo LÆE ARR, NIAN NER, FE AHField, 
MethodaVvConstructorXjJZsHysetAccessible73;A, 20 , 


f.setAccessible(true); // now OK to call f.get(harry); 


setAccessible 7p 5 FAccessible0bject22PH)-- WINE , ER Field, Method 
#OConstructor2SfJASHEFBXS. DMEM Nain, TEATER Hd Lok (HEJ, 
Ae Fl Em5 MER toStringhHizx. 


get A AR Ts, name string, KIIGEEIFZJ0bjectik 
[HS AIR. (BE , RÆÐI GZ salarylk. KE Tdouble3f#, lava 
PUBS RR, AA NP], BJLUESEFBFie1d2SrRR3getDouble75;Ë , 
BALLA get75iA , HEJ, [zB VB ES AA NG AIT BEM RR Be 
sap, 1XE244Ff]@FDouble, 


ZA., DIAM ERMUA. JAFBf.set (obj, value) RILUSobj IRAN fisis: Es 
HATO. 


ERAS 147 f UNA ur JA FSS SARA Ætostringhik. HER 
getDeclaredFileds3XE3HTAHISGEE , AEE Hsetaccessible(FHTBfÅIHNKE 
METIO. X FEN, HET AFM. ERRE 1418908 A toStringf 
A , E S EB, 

iZZ#toStringAhi ASE) NSAN. EMS | BISA eS SOREN. 
IH , ObjectAnalyze HAKOSI KIAMA. At, JI "EE HE ER, 
AN MAI rl. FAMA IR APA NTE. 


FJLUEHtosString RABE TS lee E, BIO, FAR AP : 


ArrayList<Integer> squares = new Arraylisto(); 
for (int i = 1; 1 <= 5; i++) squares.add(i * 1); 
System.out.println(new ObjectAnalyzer().toString(squares)); 


SEE TARNA 


Java.util.ArrayList[elementData=class java. lang.Object [] (java. lang. Integer [valuez1] [] [], 
java. lang. Integer[value=4] [] [] , java. lang. Integer [val ue-9] [] [] , java. lang. Integer [value=16] [] [] , 
java. lang. Integer [value=25] [] [] ,nul | null, null,null,null),size=5] [modCount=5] [] [] 


APL ME RIG toStrinn DALMA O2SrPBJtostring73;A , AINA : 


public String toString() 
{ 


j 


return new ObjectAnalyzer().toString(this); 


ZEPA HtosString DAF , TER STE PA DR , CARR AA 
HI. 
Zeep 14 objectAnalyzer/ObjectAnalyzerTest. java 


package objectAnalyzer: 


2 

3 import java.util.ArrayList; 

1 

5 (e 

6 “This program uses reflection to spy on objects. 

7 * (version 1.12 2012-01-26 

s * (author Cay Horstmann 

ç. */ 

10 public class ObjectAnalyzerTest 

if Å 

12 public static void main(String[] args) 

13 d 

14 ArrayList«Integer» squares = new ArrayList<>(); 
15 for (int i = 1; 1 <= 5; 1++) 

16 squares.add(i * i); 

17 System.out.printin(new ObjectAnalyzer().toString(squares)); 
18 } 

19 } 


Feri 25-15 objectAnalyzer/ObjectAnalyzer. java 


1 package objectAnalyzer; 


3 import java.lang.reflect.AccessibleObject; 
4 import java.lang.reflect.Array; 

; import java.lang.reflect.Field; 

& import java.lang.reflect.Modifier; 

7 Import java.util.ArrayList; 


å 
9 public class ObjectAnalyzer 
io 1 
l private ArrayList<Object> visited = new ArrayList<>(); 
? 


/** 
* Converts an object to a string representation that lists all fields. 
* @param obj an object 

* (return a string with the object's class name and all field names and 


* values 


k! 


public String toString(Object obj) 


d 


if (obj == 


null) return "null"; 


if (visited.contains(obj)) return "..."; 
visited. add(ob]); 

Class cl = obj.getClass(); 

if (cl == String.class) return (String) obj; 
if (cl.isArray()) 

( 


String r = cl.getComponentType() + "[]t"; 
for (int i = 0; 1 < Array.getLength(obj); i++) 


d 


if (1>0) r += "7,7, 

Object val = Array.get(ob], i); 

if (cl.getComponentType().isPrimitive()) r += val; 
else r += toString(val); 


} 


return r + ")": 


} 


String r = cl.getName() ; 
// inspect the fields of this class and all superclasses 


do 


r += 


kisi 


Field[] fields = cl.getDeclaredFields(); 
AccessibleObject.setAccessible(fields, true); 
// get the names and values of all fields 
for (Field f : fields) 


if (!Modifier.isStatic(f.getModi fiers())) 


{ 


) 
j 


r += 


if (!r.endsWith("[")) r += ","; 
r += f.getName() + "="; 
try 
( 
Class t = f.getType(); 
Object val = f.get(obj); 
if (t.isPrimitive()) r += val; 
else r += toString(val); 


catch (Exception e) 


d 
) 


e.printStackTrace(): 


", 
! 


cl = cl.getSuperclass(); 


] 
while (cl != null); 


70 
71 return r; 
72 } 


- 
73 } 
ta 


API 
al, .lang.reflect.AccessibleObject 1.2 


JJ S bssi&EIHglENe. flag true RER RJ av EIDE, (KONTE 
NAB BIE LIKE BR. 


AER 
e A EII SI 


API Í ` 
=—java.lang.Class 1.1 


IR [EHRE BAHA, ODA FABEL. 

IR BSE ARBAT ERA, EL BÉID DEZ, 
en 1.1 

Rob] SH AF ie LNR TATE. 

FH—^ HERE 00 jXJA rh Fi el RRI. 

5.7.5 SARJ EE Ae 


java. lang. reflectEPJArray 38]. MRI, EX TEEN 
Sr rat opt ASK , MIZIK DARA EEH 
ZH. 


Employee[] a = new Employee [100]; 


// array 1s full 
a = Arrays.copy0f(a, 2 * a.length); 


RAR MERA Ae ? IEIFRENZIFEmployee[ (SEHR Ober [1% 
zH, ILA RRA. RETR KI. 


public static Object[] badCopyOf(Object[] a, int newLength) // not useful 
[ 


Object[] newArray = new Object [newLength] ; 
System.arraycopy(a, 0, newArray, 0, Math.mn(a.length, newLength)); 
return newArray; 


j 


FATT , ESE SE AB ZE REN DEE NGA. jx EST CAR TES ESÈ 
2H ( Object[] ) RH, KAMI ERA NADIA EEE : 


new Object [newLength] 


MIRA NBG REE (Employee[]). WEN, MEZ Java 
14237 EClassCastExceptionFF. BACHA, Java BIO Ea NITH 
2529 , BIENE STAR new Ark EFTER, 15 TEmployee[ Ill H 
pkobject[]ÈXE , ZE BiE CHER Sol , (E— Eat E object [ 147% 
“HAD A BER bk Employee [ 188. JJ Y a EIR ŽEJE AAA , HERE 
SE SR EEE RANA. ŽI, FE java.lang.reflect& Array ishi 
BETA. RAPE Array Hh S AnewInstance , Cais Wien ad. 


AI E Y SR 


Object newArray = Array.newInstance(componentType, newLength); 
NT REESE Hire , AE STC KÆNITES RE, 


DT LTB HArray.getLength (a ) AHS8E2BRREE, (DOT Dër ray REG 


getLength HAIR EF ESBEN KRE, MEX ARO, Wiss 
TLA RYE : 


1) EIAOGXAISaSUBBJZS A. 
2 ) NET PA. 


3 ) fEÆClass ( Lë MAREE ) HJgetComponentType73 AIMEE 
BTA, 


JM tAgetLengthiz£ArrayB973;Z , MgetComponentTypeRClassÉJ AVE ? FRÅ 
UNE. RN AWTRAN SA AMA. NEE : 


public static Object goodCopy0f (Object a, int newLength) 
( 
Class cl = a.getClass() ; 
if (!cl.1sArrayQ) return null; 
Class componentType = cl.getComponentType() ; 
int length = Array.getLength(a); 
Object newArray = Array.newInstance(componentType, newLength); 
System.arraycopy(a, 0, newArray, 0, Math.min(length, newLength)); 
return newArray: 


Rt , IX NCOpyOF D AL ARNT ERRATA, MANOK. 


int[] à (1, 2, 3, 4, 5); 
a = (int[]) goodCopy0f(a, 10); 


JI f ROSSELL E, MIZE goodCopyof ASEFI object% , MAGA 
INIREMA (Object[]). HRA int[ 1 OT Lea FK Object , (AKER 
JA pk S SE, 


FS - 16 DAT AN RATA. HEAR , Sbadcopyor tees 
AAA. 


FEE 5-16 arrays/CopyOfTest.java 


1 package arrays; 

2 

3 import java.lang.reflect.*; 

4 import java.util.*; 

5 

6 /** 

7 * This program demonstrates the use of reflection for manipulating arrays. 
$ * (version 1.2 2012-05-04 

9 * (author Cay Horstmann 


10 */ 

1 public class Copy0fTest 

p ( 

iz public static void main(String[] args) 

14 í 

15 intl] a 11,2, 3 H 

16 à - (int[]) goodCopy0f(a, 10); 

17 System.out .println(Arrays.toString(a)); 

18 

19 String[] b = { "Tom", "Dick", "Harry" }; 

20 b = (String[]) goodCopyOf(b, 10); 

21 System.out.println(Arrays.toString(b)); 

22 

23 System.out.println("The following call will generate an exception."); 
T b = (String[]) badCopyOf(b, 10); 

25 ] 

26 

T [** 

28 * This method attempts to grow an array by allocating a new array and copying all elements. 
29 * @param a the array to grow 

30 # @param newLength the new length 

31 * (return a larger array that contains all elements of a. However, the returned array has 


32 * type Object[], not the same type as a 
di 


34 public static Object[] badCopyOf(Object[] a, int newLength) // not useful 


35 í 

36 Object[] newArray = new Object[newLength]; 

37 System.arraycopy(a, 0, newArray, 0, Math.min(a.length, newLength)); 

38 return newArray: 

39 ] 

40 

41 [** 

42 * This method grows an array by allocating a new array of the same type and 
43 * copying all elements. 

44 * @param a the array to grow. This can be an object array or a primitive 
45 “ type array 

46 * return a larger array that contains all elements of a. 

47 vi 

48 public static Object goodCopy0f(Object a, int newLength) 

49 í 

50 Class cl = a.getClass(); 


51 if (!cl.isArray()) return null; 


Class componentType = cl.getComponentType(); 

int length = Array.getLength(a) ; 

Object newArray = Array.newInstance(componentType, newLength) ; 
System.arraycopy(a, 0, newArray, 0, Math.min(length, newLength)); 
return newArray; 


LE wr K KR ki bi 
| ia La (e? Lat Pi 


sg | 


API 
al, .lang.reflect.Array 1.1 


( xxxÆ boolean, byte, char, double, float, int, long, shortzZ HØY 


ENE, ) REPARE FE ME LASENG. 


( xxxÆ boolean, byte, char, double, float, int, long, short HAY 


HAT, ) REAA MIA ENE ERAS, 
RRR KE. 

RR MALE KHAT. 

5.7.6 JAENA 


(ECHIC++rR , ALAM BRASE TIV TERRE. MAE TE , Javaj Bet AE 
IT, BUS NN FYN 737A , WEB NBG EG AR 
E. SEL, Javafyxtrå Ami ` Aa Eick , FEAT ARE. 
ftl TAI Javai HAH (interface) (EP-A ) BSAA 
SE, PAM , RIE ORAE A. 


EE: MENA RI7JELGBS3ERavEJavai& S++ RA GC ) IT A 
HR IE ( delegate ) IDATA , Eb iieHyMethodZ&[sl. ZAM, 
E F—&FRBUHIEBJPJAEZSECSETESRTITES FH. 


HS BE EIN IAEA ENEE, 75 EIIZ— F#IJEB8Field2SR3Jget75; A EU ADU ZR IS 
BITE. SZ, Enmethod&nHB—Ninvoke jg, EIčITJE HE SBI 
Method] PAIDA. invoke DASA : 


Object invoke(Object obj, Object... args) 


ER VS EAS, KAISHA TS TAGA ( fEJava SE 5. eLARVAYHRAN 
ESE ES Null). 


XJJ-BSHSUJIA , ÆT Sr LASE , Bol LC null, 


IRN , i FamlfXEEmployee2SÉSgetName73;Z , FANEN ERT UNA HK 
DIA : 


String n = (String) ml.invoke(harry) ; 


Ue (HIŠE RASH , invoke ARMOR NA, imèn 
Employee2S]getSalaryAik , AAR BIAINS SKA EFT Double , MYREN HE 
FERRIE, PILER BREST HEIRII— double : 


double s = (Double) m2.1nvoke(harry); 


NES MethodXY&IE ? SÅ, WLUW FdgetDeclareMethods75;X , FAME 
[E]AJMethodX] RENTA, BE RAS EAA. BULA Class 
2érHfggetMethod75;AíS ASIA BSHy73;A. HSgetField TAN. getField73;ATR 
ETNA HJ , RBI T FieldXJZR. AM, BARAHA TAR FAI 
å, ARERIO , LATER BE ESANS EIABSZAJAL 737A. BET AL 


MEA IDA ASIN, getMethodfJ SAF : 


Method getMethod(String name, Class... parameterTypes) 


WS, FD Y N1(5]3X45Employee3tHJgetNameF AFUraiseSalaryA ANIA 
BET. 


Method ml = Employee.class.getMethod("getName”); 
Method m2 = Employee.class.getMethod("raiseSalary", double.class); 


FULL, ENDRES S (EFEMethoda AIN]. “FA KAM SE TARE 
—E., FEFEjBEÉS-1758—"^MEJEDÉSIMath.sqrt, Math. sind BAUER 
EF. EE RB : 


public static native double java. Lang March. sqrt (double) 





2.0000 1.4142 
3.0000 1.7321 
4.0000 2.0000 
5.0000 2.2361 
6.0000 2.4495 
7.0000 2.6458 
8.0000 2.8284 
9.0000 3.0000 
10.0000 3.1623 


47K , XXERTJEDSNSEER AGE TRHUT Va2-5 ENN TED BOSE RETTA. 
double dx = (to - from) / (n - 1); 
for (double x = from; x <= to; x += dx) 


double y = (Double) f.invoke(null, x); 
System.out.printf("%10.4f | %10.4f%n", x, y); 
) 


(EXE , fÆ— Method FÆRINGER. HEAR AE SIA , FA 


invoke Z—PSWE null, 


7J f Math. sqrt REGAL, BB Sie : 


Math.class.getMethod("sqrt", double.class) 


jixigMathzérHBg—^ DAK , TBA CHE SAMBA sqrtf— T double EH 


FERIE - 1728 y (A l AAA NIUE FAI AAS. 


fin 45-17 methods/MethodTableTest. java 


package methods: 


import java.lang.reflect.*; 


# This program shows how to invoke methods through reflection. 
* (version 1.2 2012-05-04 


1 

2 

3 

4 

5 /** 
i 

7 

s * (author Cay Horstmann 
9 


*/ 
10 public class MethodTableTest 
u í 
12 public static void main(String[] args) throws Exception 
13 í 
14 // get method pointers to the square and sart methods 
15 Method square = MethodTableTest.class.getMethod("square", double.class); 
16 Method sqrt = Math.class.getMethod("sqrt", double class); 
17 
18 // print tables of x- and y-values 
19 
20 printTable(1, 10, 10, square): 
21 printTable(1, 10, 10, sart); 
22 } 
23 
24 [** 
25 * Returns the square of a number 
26 * @param x a number 
27 * (return x squared 
28 k/ 
29 public static double sguare(double x) 
30 { 
31 return x * x; 
32 } 
33 
34 fas 
35 “ Prints a table with x- and y-values for a method 
36 * @param from the lower bound for the x-values 
37 * @param to the upper bound for the x-values 
38 * @param n the number of rows in the table 
39 * @param f a method with a double parameter and double return value 
40 */ 
41 public static void printTable(double from, double to, int n, Method f) 
42 | 
43 // print out the method as table header 


T System.out.println(f); 


46 double dx = (to - from) / (n - 1); 
48 for (double x = from: x <= to; X += dx) 
try 


d 
52 double y = (Double) f.invoke(null, x); 
System.out.printf("%10.4f | %10.4f%n", x, y); 


) 
catch (Exception e) 
| e.printStackTrace() ; 

= 3 

60 } 

61 } 
OE SER , BLA AmethodxyyRReSCHIC ( EKCHPAJZIK ) BS PREGE 
KAJA BIA. BIE , PREPRINT Cu , BAJO RE Ea Deck, 
MUSS CR D ANINA y —NAIZAISY, AA invoke ABS NE 


rubs, 


Do 


Ab , invoke BI Z EE Ob jet KEN. XERE TIRAJE 
HITIK. DOF (ME aaa S eS UBA. Alte, GSM rb es SCH 
Mee , EIA LEC SEM AYÈ. MYR , SEARS ARE IA 
HEM READ ARE E, 


BET, SINT (EFEMethodajS , Meee BOL Java SE 
SAA lambdaiArl ( BOR ATA). ABA: EN Java HERA AZ ERG 
Method RAMA. (SE RiR LIT ETA DES AAA TRE EMA , Batt 
iP, 


API 
al, .lang.reflect.Method 1.1 


WE Fio T RARE) ÆRES, MRED AREE. TERS 


iA, #Enul EASE. Te Gee ERASER , FARERNE 
EYER TERN. 


5.8 Zen 


ESENE , HE HERREN. 
1 AGAR GE 


XAT TALES ea E Person, MAR tGHUEEmPployeeflStudentÆrR 
DIS), 


2. KEE ENEE 


FEBRUA , REXSZESNBJSCUSGE N JJprotectedzi — MANTÈ , HAR 


KE, T2854 Bon CE AY a EDI EN]. 7AM , protected T FA Begg TE 
SN, ERAREMA. 9B— , TRR OE JO REJ , HINAR 


HE TISKE— TISK, HÆS USLE] protected SØE, Profi Y 
Salt. FI, ftJavajE/r SEE, TA MOPHIAHTA BET LUIS) 


protecedis, , MFE CERNAT., 


AL, protected AX TEPPE Ne HA BIENE FR ESTE MAITA 
RAR. 


3 (PARERS "is-a" KA 


E A A ES I. VISI , ines 
EX MALE. HALA MARIAN AAA, (eae. tele 


HTA, A EPA HERE EJ AED. UFES AMi] Employes kE 
FzXHContractor , ZARRIBNI-—Nourlynagel(, 


public class Contractor extends Employee 
private double hourlyWage; 


} 


MPR MEER. KARTET, BANALNA S TEH KANO LA 
ANG. ESTE EERE ANN, ERAP, FESAXA 
IK , Z STRA Va. 


MAI SÆRZENET 'is-a KA. PRLRERADER. 
d. BRIER RAW Ae eM , lt Se be 


(RES —PHoliday, EX], EP MEBUXE—H , H#A- ALI 
Gregorian Calendar3sWScplzem , UAT Le As, 
class Holiday extends GregorianCalendar(... } 


REIR , ERAS ER, BARA. FEGregorianCalendar FATA 
t373i&add , JLS ER ORAR ERA : 


Holiday christmas; 
christmas.add(Calendar.DAY OF MONTH, 12): 


AE , RAJ FR MIF RATA B. 


jai, NI FELocalDat NASH NAG. BHJXXTSSRRÁARHIJSEBN , A 
SHOES E SARA. 


SATA, PRELETI 


BANNA TISE, MEAN AF, MESS. FÆR TT 
E RAN , files Ne 
HASH) , aes Swe EME NTR AAN. MU, ALABEM 
HolidayZérpadd73;A “ELE” RAZ BA, KALABAW, EU MG, ak 
ERA P—MRH. 


ATX EEPE I SIREN. BF 


int dl = x.get(Calendar.DAY OF MONTH); 
x,add(Calendar.DAY OF MONTH, 1); 

int d2 = x.get(Calendar.DAY OF MONTH); 
System.out.printin(d2 - dl); 


AE x[&-TGregorianCalendar2é , ME BJ Holiday , HUT DYNE REMIS 
ZIFRHHRJTT7J. 


HA , ROO RE ESN. AIJAIBESIFRAB(TJAJÈ KIBA. DIM, A 
A Fom , BENZ Manager .eguals74tiEbonusty , AA 

Employee. equalsiZ HE. Sint , Gr AA. KEET , GE 
mi ARRIA , PES Er ANITA. 


6. AZS, MAKES 


TITAHE , TF PEAREN 


if (x is of type 1) 
action (x) j 

else if (x is of type 2) 
action) (X); 


AZS SEAS SM. 


actionl5jaction2z& RB JAETHISIBSTU SS ? AREAS mizi MET 
EXA) FEMEN NA EAST NG, OLA 


x.action(); 


LEES ERE ORBIS 3 II PUT VASE. 


(58 FAZI A B GS AVLE ANN SN RE AT UA EN FAN 
I. 


7 ET HERRE 


fs BS HES AME TRI LORS NAAA , LMS HE REJE AH 
E. MRO TS ASR RES , BEBE NE NB. 
RISERS ui BMI ÆDER PEER, AERE EZITA 
PINAKA SEAT. 


WERO T RET Java FB IA : Å MANZE. RER 
Pill ETA NSERER ` FOO ambdaikil,, VM Xd BYER Iav EE 
=. 


AH "ePUBw.COM" ¿23H , ePUBw.COM #B(KESSTEEHY(TIE 
FrP! ! | 


+6% 0. lambda RKI PERS 


AED 


AAR 

A fL 17781 
AE 

A lambda Kik 


FJAR IL, READERS fF Java B IRENE ESANG. HESA 
NAN EARN. ISENANJBETAB Dib , (S—EEEjEEI), LUE 
mamia TEA, 


87%, INA PLA (interface ) KN, DX AEE HEIDE TAN) 
BE , MHS VESKE ASCH, rel ISCH, (implement) — X227 
zO, SEE ais KJE , ane SCHU BAEZA. TARONA , B 
ARR PER Lambda AR, SEERE LATER ME PUTA CS RA 
ik. Hlama RAI, ALARA HEISAN Bala S 8817 73 
HCAS. 


fz PA, WEAK (inner class) Mil. Hie Ev, ARB SR , AS 
XEX ESSI — T 2889PJRB , RADIAT AAG SET BRA. MERK 
NIRA NIT BAE NM FARIA 


CARIN RIGA (proxy) , SAPIERA. NEA 
JE ZAME LA , CE LAHA BRSKA LE, MRE RETA , 
BILE 3 T 83. 


6.1 SI 


Æ FIBIB3/JVI A, (RES Java Ir RUS AR , PINES SÆ Java 
SE 8FREZLIBJUJBEG EHAETT. 


6.1.1 EOS 
(Eav HEE , ROTEX , MBM ERA, UE 
[HEB AI TEN. 
FA JE RELSE ER: MURRER MERO , KAMI 
S" , FIHO H— RANZRÜI, arraysærhijsort HEE LAI RABAT 
HE , (ESKE PURI ` ISI BASSEN Y Comparablefz[Ll. 
Tåæcomparablef&HØyNE : 

public interface Comparable 


int compareTo(Object other); 
) 


Bia , 1FAJSENIComparablefa HAV KEDE ES compareTo5ik , FHIX TA 
FRISKE — objects , RA NER HUE, 
EL : f£Java SE 5.041, Comparable IC ZAR, 


public interface Comparable<T> 


l 
int compareTo(T other); // parameter has type T 


BIRD , FÆSEICOmparable<Employee>&DAÆR , IE RAZE 


int compareTo(Employee other) 


AL ERA RS “Ri” Comparable Œ., MX , compareTo73;Z 
PLA —PObjectRH WEA , VAF mp are To AI 1 Saat $8 JIA 
PEAXE, E , PRU BE BS HRA NAS. 


KOPI A ABA F public, Alt, FeO FERIEN , ATAKE 
public, 


43 , RELIFRIA NS 88185: BAIER ` 1418 Fx. compareTo ( y ) BJEY 
E, IX NcompareTo jg VASK BA NANA , REKA. So) 
Fyt |, RE—NAA ` RAS Tyi], iRIalo ; FURE DIEZK. 


FER TEDRA—T NB, maz a ROAD NIA. epui, fk 
OPA UE S GE. All, ENE EN NER O Aca (HERE Dee, AE 
MESA, ÆJava SE 8Z BI , LARO PSMA (#6.1.454D 
6.1.5PHHJLIÆR , MECA UER FAA ÐA. SR, KEM ATA 
SÆSON — ET SES. ) 





FSR Pl EATS ASEA ER MA OH SCHU AJAB NKK. DI. Luo 
Enpi Aa MENER. (BEI MEA EI oU , Rig si ea FA 
HIRT 


ME, fige B(ERArray s3S8]sort HAX Employee] RÁ BEH THEE , 
Employee M7nsLHlcomparablefa[. 


A TIS MERCI , SE TER : 


1) SHA OSCH EWE. 
2 ) ATA PAPE ATA 


GA HIS NED , FEIE AAF implement : 


class Employee implements Comparable 


37% , IXÆAYJEMployeeX EJE (HcompareToJajA, Bilist Na mW SZ T 
cha, LA TRÆcompareToiAAYSEKN : 


public int compareTo(Object otherObject) 


Employee other = (Employee) otherobject; 
return Double.compare(salary, other. salary): 


j 


TXE ep , MUER 7182] NT EL PEN, 
ÉSIRIE— MAA ` MURI ATB FURE — MEE. 


Oz. : FOA , ji PE compareTo73;ZF38B873public , KERAHE 
FRUE kebab public, AU, ESO, ØYE IRAK 
public; AN, 5i ESSTSHA Jin T 737AHJVaIR EIA, BRAA 
VE, ze ERR ASA Oi Set INE 


FRI JA LAMAS Bee, All hjzÐcomarab le ROI (H 138132, 


class Employee implements Comparable«Employee» 


d 


public int compareTo(Employee other) 


return Double.compare(salary, other.salary): 


] 


BER, object E BOE EAA Et E EST ANER , (EVEB BAT. 


O: : Comparablef HF AJcOompareT OFA RARE] PERA. URAN 
RES , URE — NHERE— MAD. ENT EUA TEC, MERE 
AR. (IRI, ire MNERAA— NG @Mid, HA ER ID HE AH THEME 
Fr, ABARMTFILIREid-other.id, URÆZ—NIDNFA—NID, MRE MA 
B; MRI NIDETF , Nilo, SU, Bf] NEE. (FE MEE ` FAI 
BEBEL, Lira s SA ian. RAGNI BEID ERE, SEE 
fi JEJE BIS ( Integer MAN VALUE-1)/2, MAGSUMITE. QU, AR 
BE Integer.compare7j;Z, 


SX, DEBRIS ABA RB. BA7JfEsalaryflother.salaryfRiEEWr(R 
MAKE SIRE , CMA EU TEDANJE AJ RES AO. x«yBj , 
Double. compare (x, y ) V#JASIRE]-1 ; UWUR y Uhke. 


WA, Zull , SLE—TZSGSFHRERBRAS LEE SCHUcompareTo73;A. 1X 
ERA, NIŽJE sont AAA RABIA. MEDÍA PRE 
Employees E RH (H—compareTo res , MY uscillcomparableiz[llg? 


ARAE Fav ar EX (strongly typed) 185. HÅR 
MARHE , LESS MES II HESTE. Esort AFF NEE 
AIZO: 


if (a[i].compareTo(alj]) > 0) 
( 


// rearrange a[i] and a[j] 


JIH , SAVES DIN Aa [ i] ÆR compareToFik. URaæ— NcomparableWi& 
ASE, LAILAS compareTo75;£ , AN PSEMComparablejž[ IHIŽEEBE 


MAE TAE o 


Elise BAN , RiarrayszérBllysort737XXE REN Comparable[ 18 
Amo LATE (ERI a ŽE) SB xulicomparablefzLIBSZBlE738 WA sort ik 
HJ, Amikan AIR A. BALHE. ÆDER EM , sort DOT (SEU 
—Nobject [1804 , ZPXJELGEGASAUB 2S ENER : 


// Approach used in the standard library--not recommended 
if (((Comparable) a[1]).compareTo(a[j]) > 0) 
( 

// rearrange a[1] and a[j] 


) 
Rali] NBS Y Comparable ORI , BARA TB. 


ERAS - 10 f Xj— T Employees (FEE 6-2 ) SIREH THRI TEN 
83, HINI TATA. 


IE 6-1 interfaces/EmployeeSortTest.java 


1 package interfaces; 

2 

3 import java.util.*; 

4 

5 kaki 

6 “This program demonstrates the use of the Comparable interface. 
7 “(version 1.30 2004-02-27 

s * @author Cay Horstmann 
9 


*/ 
10 public class EmployeeSortTest 
11 Å 
2 public static void main(String[] args) 
13 í 
14 Employee[] staff = new Employee[3]; 
15 
16 staff[0] = new Employee("Harry Hacker", 35000); 
17 staff[1] = new Employee("Carl Cracker", 75000); 
18 staff[2] = new Employee("Tony Tester", 38000); 
19 
20 Arrays.sort(staff); 
21 
22 // print out information about all Employee objects 
23 for (Employee e : staff) 
24 System.out.println("name-" + e.getName() + ",salary=" + e.getSalary()); 
25 ) 
26 ) 


FEE 6-2 interfaces/Employee. java 


1 package interfaces; 

3 public class Employee implements Comparable<Employee> 
a Í 

5 private String name; 

6 private double salary; 


8 public Employee(String name, double salary) 


9 i 
10 this.name = name; 
1 this.salary = salary; 


14 public String getName() 


15 í 
16 return name; 
17 } 


19 public double getSalary() 
20 í 

21 return salary; 

22 } 


24 public void raiseSalary(double byPercent) 


25 í 

26 double raise = salary * byPercent / 100; 

27 salary += raise; 

28 } 

29 

3) [** 

31 “ Compares employees by salary 

32 * @param other another Employee object 

33 * Greturn a negative value 1f this employee has a lower salary than 
34 * otherObject, 0 if the salaries are the same, a positive value otherwise 
35 kj 

36 public int compareTo(Employee other) 

ga í 

37 i 

38 return Double.compare(salary, other.salary); 

39 

40 ) 


API 
java.lang.Comparable«T»1.0 


FAIX DNS others, NBA MIR Fother MRE ` ORBE 
sle ` AUREL. 


bn]. ut 
java.util.Arrays 1.2 


(#FAmergesortSjAWaNZAa ATC AAA THE FR. E KAVA AICA ES SCA Y 
ComparablejZLIR92é , FETA ZIMMER. 


v], 
java. Lang, Integer 1.0 
MISS y RETRE; WOR XA YASS , REO ` SURE — 432, 


| API 


| java.lang.Double 1.9 


Rx y REL MAE, RRA Be ale ; SURE NAG. 


El BANENE ` XIJG ERA Hy , SE Ee ut 

sen ( x.compareTo (y) ) =-sgn ( y.compareTo(x) ). (BRE, mR 
y.compareTo (x) UH NVH , ABAx.compareTo ( y ) WAIZIMA 

He ) XE "sen" zR—"T EXIBRJAES ` nee, sgn (n) EF-1 ; WAN 
720 , sgn (n) Fo; UREE , sgn (n) ST. BØ, MRK 
compareTOfISXX , GRAN SS ONES ( MARESME ) . 


BequalsHiå—H , HAWKE PRA BEREM, 


KÆR Manager FE f Employee , MEmployeeSEHHJEE 
Comparable«Employee» , Im ÉComparable«Manager». MR Manager my 
compareTo , MAGNA AE S JE RIAT OR BEE , BAR RISE pitit 
PAESI, 


class Manager extends Employee 
public int compareTo(Employee other) 


d 


Manager otherManager = (Manager) other; // NO 


| T 


XAO "BOTAR AJAN. ANFEXÉ—'NEmployeeXj5, y Manager UR , 
Yax. compareTo (y ) SS, ERÆRFIy FAR RET LOR. BE 


WE , y.compareTo ( x ) BAÈMH—NclasscastException. 

RAPÈ SESE PING fJequalsIiz—H UANI. SPERA EJEDE 
NT. 

AIR S MAL , ALE FA IBSIESXIZRBJAEZALEOE. EN 
compareTo KARERA ET RYAN) : 


if (getClass() != other.getClass()) throw new ClassCastException() ; 


AER FEE RBS REDA , TERCIARIA TR , UNIKKE 


RH (H— PcompareToJajA , HEX E final, 


BIRD , (EST E ETIKA IZ VENELIATEKTÆR , Executive#DSecretaryiXt#+ 
HIL SS VIŽE ADE ? UR — EEG RABA SAMIH , ARI E Employee tz 
(tank bid. AN FÈSE Erank, HEM TE /Erank(EHIcompareToBiž, 


6.1.2 OBJ 


HOARSE , JUHE Enema Sr SC, NED : 
X = new Comparable(. . .); // ERROR 
PT, REPRIMIR ASS, ABBA BROTE : 


Comparable x: // OK 


J: 18888905 | PESEM RODAJAS : 


x = new Employee(. . .); // OK provided Employee implements Comparable 


få PE, UMENEHinstanceofiaa —-NIKÆFETE MERE , tr] LUER 
instance Fr NESS r ÁAPSRBSERJILEI : 


if (an0bject instanceof Comparable) {... } 





STUE VAKRERE, ISOLA JE, Gier H SERS 
SHUN ORS SEAR. IAN, BELEN move liza : 


public interface Moveable 


void move(double x, double y); 


Ala , ILE JER Rr NI MP OweredAa : 


public interface Powered extends Moveable 


double milesPerGallon(): 


BIMERLI PAROA Säite , (BA JOB EE. fl: 


public interface Powered extends Moveable 


d 
double milesPerGallon(); 
double SPEED LIMIT = 95; // a public static final constant 


] 


SRO PAT AED elek e public, RIO PAYS EAT 7Jpublic 


static final, 


El BILEN I Ari public, Sigk public static final, 8 
BE AN To Bere INR, BEDT. (18JavaES THEN TE 
HB RXLSGRIIAEF , ADEKATIR NEN, 


BeROREXT Re, MAENDA. BI, NEE PAP 
SwingConstant ss Exit — EL, HAR ØANOrRTH, SOUTHAOHORIZONTALSE 
t, (HIS SswingConstantsizMBIS ARENA TARA, HANAP 
E 385 | NORTH , IMAW F3SwingConstants .NORTHIXPFAY SPB SZ. Å 
M, DEN AREOLA RES I ROSE) Sur tb, 


REG NÆR AAB — MES , BANG NED. IMEI 
HET RAH RATE. GIMI, Jav PISTES A T 3FHSESEEBUPJES ELI , MA 
Cloneable (87E6.2. 3752 CDI ). UR NÆS SIX NCloneable 
20, Object322FfIclone DARSE SIR, URE A CURL 
ARA Se PERLE Re , RESINA ME IMAM S. RES SSNS 
^ EET DT. 


class Employee implements Cloneable, Comparable 


6.1.3 #O SSS 


UR I ASE PARAS , ALA BEST ELIF Tær] : NAA Java 
FESTA SVEN FE | NEL ? JA AAA Comparable Bit Akan 
PATAS, 


abstract class Comparable // why not? 


public abstract int compareTo(Object other); 


¿Ala , Employee 8 HART FIX NERE , HAffcompareTo7 AHIT : 


class Employee extends Comparable // why not? 


public int compareTo(Object other) [ . . . } 


FERRER, (ERRATA REF IÆKI NAS ` STR EAN 
ŽE, |EIZEmployee2SH4H EI TS, HlillPerson, EmA BE NEE Æ 
BH 42 7 : 


class Employee extends Person, Comparable // Error 


(BS SSSA PENE MED : 


class Employee extends Person implements Comparable // OK 


ARENAS tit TRAE NEE, BIANCA. EI RULE ENI ZENK 
(multiple inheritance), iJavaHJiSiTEMJE SASSO , HEE RA 
EARS NBA NG ARA Cher) , FEST (UME 


Eiffel). 


SIE , BOIS DORA SENFL , IR LEE MORAS ARTS A 
IS, 


Gene: ME SERT KNEE. SEINNI 
ONES, RIBERA, HESA : MAN 
VIUDA. MELINA "EA" Feta, Æ YE 
A” Wer, TEMES, HANEN (IONES) REN 
gp, SAMUEL Ia vale METE, REKI TE NEED. 


6.1.4 ASDA 


fEJava SE 8H, JN FEI PIE MASAK. EMBA SSH IN 
AAB). REXA E THEO FS UG DIS, 


ARIJE | 35S BG Een DA MUERE. En, RKS FÐIRXI 
-HEUBSEELIRISEFHILESZS , WAICollection/CollectionsEkPath/Paths, 


FAXEPathsèf , HEPRB MTI Kik. DUE FREE NIA 
AVA SAVERS , ANPaths.get ( "jdk1.8.0" , "iren, "bin" ) „ ÆJava SE 8 
FH, nJJZgPath$fz HERE FA : 


public interface Path 


public static Path get(String first, String... more) í 
return FileSystems.getDefault().getPath(first, more); 


DOE , Paths BEVERT. 


NITE Sava Ox EIU IEH ÆRA BER , (MESE CAMEO, A 
ma ASA LAD ZAIN MER. 


6.1.5 KUHA 


ALAA ARA TEAS, Eder au LCE tres TITA, 


public interface Comparable<T> 


default int compareTo(T other) { return 0; } 
// By default, all elements are the same 


YA, DOR BAK , AAComparable NN G-- NIN AAA Mik. 
MIB EET T , AAD ARRABA. $M, TEBE DET, IRAZERE 
Beina SANA, SOU MISS 737 BEDA : 


public interface Mouselistener 

( 
void mouseClicked(MouseEvent event); 
void mousePressed(MouseEvent event); 
void mouseReleased(MouseEvent event); 
void mouseEntered(MouseEvent event); 
void mouseExited(MouseEvent event); 


set. AFE HA. 20, Java SE 8, OLER 
BINARIA TA , KENN ANT AT Å, 


public interface MouseListener 

{ 
default void mouseClicked(MouseEvent event) {} 
default void mousePressed(MouseEvent event) {} 
default void mouseReleased(MouseEvent event) {} 
default void mouseEntered(MouseEvent event) {} 
default void mouseExited(MouseEvent event) {} 





<, TNX MEOW RA BEY JEIEX DAS FE ss ILE IS DT 
ER. 


SOL FIELD TEAK. MIRO , Collection#ROALAEM— 737A : 


public interface Collection 


int size(); // An abstract method 
default boolean isEmpty() 


return size() == 0; 


jx FESCHICollectionBSfEFPRE ASA HE USE sEmpty737;Z J. 


Elg fEJava API , JA ASIlBREERIDISDPSTRMBICEBSSS , IX MIE SL 
M fr ENVIS OW ÁRF AA, ACollection/AbstractCollectionaEk, 
MouseListener/MouseAdapter, fEJava SE 8H, NERI. MAEL 


AA PIK. 


EMAZI;AHJTTVTEBHRZE "EDEL (interface evolution). LA 
Collection OKAI, ix ELITE7JJavaBg— 8522 CABRA FT. RIRAL 


VRI S]IF T&S : 


public class Bag implements Collection 


HA, lava SE 87, Vix" LII T— stream jg. 


(BiZstrean h TÆ TAÐ ABa, ANC REX 
hr D, JILIN NEW KA BER “RIBAN” (source 
compatible), 


NI BIR RE TSS , MAAARI. POB NSAJIARK44. KT 
BELE RIE, REAR NAIA. BRAIIZAPILUIESEISBaglfi], 7295 
FEE. (ZARIAD ALUR LAHI” ). NG, MRE RA Nag 
SEA] CJR Cream , SHI NabstractMethodError, 


RBA Amn LI NGA. Bag NESSE TS. FIND 
RUSE EA E BIIN ME, HÆ DBag2 CH] HAH Cream D , HÅR 
Collection. stream fie, 

6.1.6 RAW AHS 

URI NEED RIS 73 HENIE GE , NA VIE BR — NEDE 


NIT AHA, GRETA ? #AScalaklC+SiESXN TRAKA NEE 
— ESA. SSH , Java fe AUSSER (So. ANN : 


1) BYKLE. MRESIEA y TRA, MAME AAA SRA A 


BUS. 


2) OMAR. VOR NERO I MM TA MERO S — ERM 


ESSE ( PRIČE DRENA BM ) EKZ, WUE IX NARHA, 


TEXAS NIN. GISA- r88getName737AHJ$xL : 


Interface Named 
í 
L 


default String getName() Í return getClass().getName() + " " + hashCode(); } 


w 


URA NAISIN? NENA ? 


class Student implements Person, Named 


{ 
on 


ASZWAPErsonA]Namediz FE KAJA NA — EKA IgetName ik. HREM Pi 
Å, Java zd E NG, WER RA NINE. RET 
Student HE getName Fik. FER TEP, PILA 82873 AN — 
^" , SO RB : 


class Student implements Person, Named 
public String getName() ( return Person.super.getName(); ) 


j 


INR Namediz OA J getName tH EAT SEU! : 


interface Named 


String getName(); 


Student XM Person lä e SC AM ? ING IRER , NU, Javaikit fi 
Fam AE. ANIM a BI ZE, REVA NEDE y NE 
ÐI , MAREMARE, MIE RATER Po M. 


Eh: 598 , MSRM NT E 3932222553 , AASS Java SE 
LIA, REESE. SISTER : SANA, MG 
FJERN. MRS HOR ENE IRINGAN. 


NN SAR, DVÆRG IS IMEN, NET SNE 
ŠE RISCH S— NED , FARERNE HÆK f HE EVA, UR , (KiZPerson 


E NS StudentiENN : 

class Student extends Person implements Named 1... 
EXEN RN, RAET , ABU Aa aua. RAIA 
FF , Student MPersonžli7AK f getName75;= , Named 2 ] ER getName f EX 
ALMH STRAK REZ AE" AN. 


“SOTT” AMU STARS Java SE "Deelt, URI MERO IMAN A , 
ITT Gr DA Z BUBELE LI FINA S BEEN. 


9... : FAREL— NINI A ETE MoObjectž NÅR TAA. BAN, ZEBE 
JJtoStringakequals EXA , REN TFLi st AMERO RAR ER | 
JJ. BF “SE” MM , NT BX ARRObject.tostring=k 
Objects.equals, 


6.2 320711 


fz PRETEP , PARA RODAJE AA, BLAM TR OA SE REA. 


6.2.1 ROSE 


[sli] ( callback ) HR MAME Gre, ENKCIMRILP , ALAR TRNJE 
Sa z ERI MA ARENA. IURI, LEA Peras NF IATA 
KETAT. AM, AT EIA ÆT ARA , FLIRE PE 
SLI FAR , (BLUE ERR TU. 


(Ejava.swing FA Mimer3S , a] LA (SEFA EINSTEIN] ARI HE 
Ex. NA, (BAE PA NR , HELGE KÐ iA NES , LEFT 
AIRE. 


EE, BALES, HELE, SMA AE 
ETAL. 


QA SCENT UTAN ? TERENE EH, ALE IMA, TEN BS 
ARTBEATS. (Re, EJaval ERE PAVZA AENA. CHAT 
ESG NIE E LAHTI — 
NE EE Rie. 


SX , JEM ERES ANAY AR AS SE BSH f 


java.awt.event@fJActionlistener#2[]. NHZIR ED : 


public interface ActionListener 


void actionPerformed(ActionEvent event): 


XANA E AAA, xEBISSSLUSHjactionPerformed73;Z., 


(ints = aha 10 ME TENIS EE “At the tone, the time is..." , FI 
—E , MMIZEM—PSLMActionListener#ZOWS , 2E RESSSETALTHJIS NA 


actionPerformed AM, 


class TimePrinter implements ActionListener 


{ 


public void actionPerformed(ActionEvent event) 


System.out.printin("At the tone, the time is " + new Date()); 
Toolkit.getDefaultToolkit().beep() ; 
) 
} 


ETE actionPerformedA;AHJActionEvent éA. ix NSS [ HAAK 
Ek BA, FEXNER R. SIAPOSGIBIBJHEBHPAIZHSSS8R. IX 
EP, SHARM EH TEZE, HIL, TUUNAN T AN. 

Z PE, IG SSSA NIR , JASE RI imer HESS. 


ActionListener listener = new TimePrinter(); 
Timer t = new Timer(10000, listener): 


Timer EAE SAER SHINE, CAU EE. HÆRENE 
MI FI NB LENS. 
BE, ARIS ` 
t.start(); 
Flot, FANZSER—X, ÆR FR. 


At the tone, the time 1s Wed Apr 13 23:29:08 PDT 2016 


Fe riBERe- 340 T ERT eats PITA. AE aa ala , Hao 
NANG, ASAP AORTA LE BUT. TESSA ENE 


HAJ , ÆBR10RD TR A RAJA 8). 


BTK NMR ib. FAME. KAVNER DAS "Quit 
program?” PRENDE, 10025, BRENES LR 


SER, XMERIRS SA javax.swing. *#java.util.*4p , SETA PN 
f javax.swing.Timer, BHR J javax.swing.Timer5java.util.TimerZ 
EJ EHJ VE, jxEKIjava.util.TimerE8—ÒSABIZXRAIÈE , E+ AF 
Rats. 


FEE 6-3 timer/TimerTest.java 


1 package timer; 


3 Ia 
4 (version 1.01 2015-05-12 
@author Cay Horstmann 


;o* 
6 */ 


8 import java.awt.*; 
y Import java.awt.event.*; 

i0 Import java.util.*; 

11 import javax.swing.*; 

12 Import Javax.swing.Timer; 

3 // to resolve conflict with java.util.Timer 
14 


15 public class TimerTest 


16 í 
public static void main(String[] args) 
18 í 
19 ActionListener listener = new TimePrinter(); 
20 
21 // construct a timer that calls the listener 
22 // once every 10 seconds 
23 Timer t = new Timer(10000, listener); 


24 t.start(); 


26 JOptionPane.showMessageDialog(null, "Quit program?"); 
27 System. ex1t(0): 

28 ) 

29 ) 


31 class TimePrinter implements ActionListener 


2 Å 


33 public void actionPerformed(ActionEvent event) 


34 í 
35 System.out.println("At the tone, the time is " + new Date()); 
36 Toolkit.getDefaultToolkit().beep () ; 

) 


| API 
al... swing.JOptionPane 1.2 


TR 188 — SSE BOK HATE. IX DERG (FE pa rentzBfFByrn 
rh, UIRparentjjnull , ER bt rt ES SS Dar, 


Javax.swing.Timer 1.2 
fe — NER , Elf interval Se 0 HE listener—%A, 
Rh. — BRAD , FRESH Hm ITZEHJactionPerformed, 


(EILERT. CABLEADO, ENS KSA IAEsAJactionPerformed. 


se] 
java.awt.Toolkit 1.0 

SAT SEMA RY LEE, LABOSAKGUUNEN(E. 
AU FARIÐ, 


6.2.2 Comparatora[ 


6.1.10 , RICA SR SEDAN RABE , AERX RELI 
Comparablea[D169ZSA93L0]. AO, ALI MEELA , KJIstringÆsk 
Wf Comparable<String> , M HString. compareTo 5 ¿oa LT e AREAS 
FR. 


HERE RA EA MSN AV TS SATA, MREŽAH nA THE 
Fr. BEA BELEString2SFHPARIA [81873 SCH compareTo A —— Eph , 
String BAN ARI HE. 





BANER E, Arrays. sort TA VM BÆ TRA , A 13 LAM TEL RES 
( comparator ) E7322 , ORS ESCH f Comparator OAASIS, 


public interface Comparator<T> 


i 


int compare(T first, T second): 


J 


Bi KG RS , JAM PRE M— Ps Comparator<String>HJžE : 


class LengthComparator implements Comparator<String> 
( 
public int compare(String first, String second) í 
return first.length() - second.length(); 
j 
) 


SE , FEEL VEN : 


Comparator<String> comp = new LengthComparator(); 
if (comp.compare(words[i], words[j]) 50)... 


FX NA Swords[i].compareTo ( words [j] ) WEEB. 3x compare737A821E 
CoRR CVA , METE RAR DAA. 


EL. : en engtncomparator IBN, FINAL SSS NAN 





NSL, FRIE EX NHA compare Fik CARE POI A. 


BJ 22H, E DArrays. sort hi HEA —ANLengthcomparator j : 


String[] friends = { "Peter", "Paul", "Mary" ); 
Arrays.sort(friends, new LengthComparator()) ; 


EX PENE FJES "Paul", "Mary" , "Peter" ] By 


[ Mary" , "Paul", "Peter" |. 
1E6.3P FIS SHE , FIA Lambda An OLAF HHEHICOmparator, 
6.2.3 XJ 54 


APRI Jil ieCloneablejzLl , ml lea IHA SP ZEN clone 
A. HTRIEHANAEN , DE BXRIOZADRA TERE, MARCADAS HÆ , 
Se IFS Say BRASS. 





ETER EKON, KREA 198033 FANE EE A SEH 
Z, FEBER NISSA ( NÆ6-1) . AA , (HI KEN 


A 24 ALA MRE 
AMARE. 


Employee original = new Employee("John Public", 50000): 
Employee copy = original: 
copy.raiseSalary(10); // oops--also changed original 


UR EB copyE— TAI , CEER S originala , BÆZETIISES 
BACARRA , RAP Pate] (EH Clone ik. 


Employee copy = original.clone(); 
copy.raiseSalary(10); // OK--original unchanged 


opying 


— | 











El6-1 ne 


PIRAKAS, clone73;AxgObjectHJ— T protected73;A , Xw RNE 
NMA HX PIJA, REnployee2Sn]LA5ifZEmployeeYi5:. ix NRS 
ERA. 1848 Bobjectžktl(mastijiclone, BY FIX DATA, billen 


Nr IE E SS AA MENE, få NER 
SIE SES ES AE IH , FEST IRIS 
—P5]Æ DER, ROI EASE WR NAZAS HER, 


AS BENA MEE, SIREN HB JEMployeeR, E6-2XT SER 
ObjectèS#Iclone IA IZIXA— NeEmploye RER EtA. LEZ, HIHI 
EFE “SEN”. ESE IN E PP 
HERDatell&K. TETRA ( BESKNZERRX NGA) , KMI ERT 
Employee3Sf1ZHRZA , HAAÆRHRNIADate=R. ) 


RENSET ARNE ? XxZARM A. NENITA EN HEN FR 
ÆR EHI , PAKMPRS HELEN. MRINSET— NAMI , WD 
String, MARE. MAIZ AJA, THAE—BBSAZAIIFE, ix 
BENG AANZE , WRATZSEMCHSIA , KAB NEKTET. 


original = 








6-2 in 


NI, METRES, EBI AE Clone Di AXE MAREN , [FI 
lær A FXIR. TEXT IH HR , hireDaylsikké— Mate , MBR , AC 
Zam. ( HJFKSTVIRA , KM SSRaDate2e HR ism A LocalDateszkf&zn Eé 
BENE, WBRhireDayze4-HI3efLocalDate2eR9—"^^ SC , MAG ATAKE 
SCH 


XJ ER 2 , EBRE : 
1) BOAR clone Di KANA EN: 
2) AJ LER SAYA AA clone MRE A clone HIK ; 


3) ESAílER Clone. 


SIR Ste ERA. URINEN, Z AZ : 
1) SEICloneablefa[ ; 
2) ESTEXMclonefik, HiapublicihlRl=Imfir. 


= EBE ` object2SrHcloneJ5;EPSBB2gprotected , ALUKA Ra BEE 
anObject.clone ( ). (Ba, DEMAND SIPI ANG ? PÆRE SED 
ÆObjecth FI ? FANE, SIPIT ( UEA). FÅR 
REA APA clone IA Kolè CH CHINWA. VWAESTEMclone/apublicA BE 
TOVE ET KEE. 


TED , Cloneablejx[ Ion) mes It EH SARA A. FAR, DIRA 
jBxEClonegj;A , XAD A MObject3S4k7KÈI. MBO REVEŽ ERIC , JE 
RITES ENE. MSN TIER RA. DOR NIKE , (H 


KAINI NED , SERVER, 


El... : Cloneablejz¿0 #JavatetHAH9—2BinidixU (tagging interface) Z 
— ( BEE PRE Z Als O (marker interface) ). MAE, 
Comparables} OAS ARR DIES Pi EWA. tick 
NOISE ` CEM FRE DERE ABF ff Hinstanceof : 


if (obj instanceof Cloneable) . . . 
ENTE OWNER AA fe Ain. 


BIScloneHYRATA (GREV ) SKIRBEKK , MÆ ESTCloneablejž[] , 1% 
clonecE#TEX public, HiÅ] MHsuper.clone ( ). NHAH— MI : 


class Employee implements Cloneable 


// raise visibility level to public, change return type 
public Employee clone() throws CloneNotSupportedException 


return (Employee) super.clone(); 


j 
yon 


El: : fEJava SE 1.42758) , Clone HJERNE EH AE Object , MERA 
AIKRÈIClone ATA KE LEHN E, SEERE UD MF (DS 


Ð) 


object. clonef RAVI WALL , BUS BAC Lone 7 AA CIME 
BE, XERELOX NI KEAN. DEMAS, AMES LE , IR 
Pa] SEJI, 


FE KE 0 EFN AIclone hA MIH : 
class Employee implements Cloneable 
( 
public Employee clone() throws CloneNotSupportedException 
( 
// call Object.clone() 


Employee cloned = (Employee) super.clone(); 


// clone mutable fields 
cloned.hireDay = (Date) hireDay.clone(); 


return cloned: 


MIRES EI FHclone , (AIX NIRA RAIL SCHO CloneablejfELl , 
ObjectèsÈ]cloneAiAsTAHWAH— PCloneNotSupportedException, 4%, 
Waq AN Ne FLAN TRÈ. NG , føltes 
HÆS XM, RH, FRA [ix 


public Employee clone() throws CloneNotSupportedException 


AR DAR FE ? 


public Employee clone() 
( 


try 


Employee cloned = (Employee) super.clone(); 


catch (CloneNotSupportedException e) ( return null; ) 
// this won't happen, since we are Cloneable 


(ES Hit final, AN, HEB thronskiiff. MERIDA REAR 
RR REO H— INClonenNotSupportedException. 


WIN gi O EH ISTE, (IA, —E Employee EXT clone DE , HABA 
HEAT EManagerXiSz, Employee bo Deech L(FIS ? XENA TP Manager 
HR. TXB SIS Alaa , Abonu TERA, (HæManager JER E BE 
ABURRE. ATBEDRUET ASHES IZIEclone73;ALE BLE L 

ÍF. HFX NRA, ŒobjectPclonen kr EH protected, WY , UR INT 

BRAA Lone , MAREKI. 


PARTECI AEM Clonee ? MARTH PBA , PIRENA 
KAIA. BE NN SKA EH lune , MNA — NT SEA SUISTEER ES 
HJ. clonefHš32SHhH , (GEI Delen , FIMRLIB— NI ERER LE , 

LE ARA. FÈ , ASANG R PAGA. REFE PRETEX 
AJZESCEN Y clone, 


ER 6-4P REF lå Y EmployeeX (FARAH 6-5 ) BI MB , AG VP 


NEMESIS. raiseSalary73;Z X 32salarylBHyfB , Msethireda yA AN3A 
hireDayikEMAN, PAN EE OR AAA EM Ee kp , Ac clone EME 


U— NASI. 


ae : PALAS ARA PpublicfYcloneHia , fü x&protected, ALA 
AR NIKE VS, DATA RA TOR AJA. FIG : 


int[] luckyNumbers = ( 2, 3, 5, 7, 11, 13 ); 
int[] cloned = luckyNumbers.clone() ; 
cloned[5] = 12; // doesn't change luckyNumbers [5] 


Ex : S UR LARRETA ENT SAA, SEAT Java RET 
KASE. RONAKRASZI, MARS , BYENS. 


FEE 6-4 clone/CloneTest. java 


1 package clone; 


4 “This program demonstrates cloning. 
* (version 1.10 2002-07-01 
6 * (author Cay Horstmann 


public class CloneTest 


d 


public static void main(String[] args) 


få paa pa 
na — c» LO ce mud 


try 


14 Employee original = new Employee("John Q. Public", 50000): 
15 original.setHireDay(2000, 1, 1); 

16 Employee copy = original.cloneQ; 

17 copy. rai seSalary (10) ; 

18 copy.setHireDay(2002, 12, 31): 

19 System.out.println("original=" + original); 
20 System.out.printin("copy=" + copy); 

21 

22 catch (CloneNotSupportedException e) 

23 

24 e.printStackTrace(); 

25 ] 

26 } 

27 ] 


FEE 6-5 clone/Employee. java 


1 package clone; 

2 

3 Import java.util.Date; 

4 import java.util.GregorianCalendar; 

5 

6 public class Employee implements Cloneable 
7 Í 

$ private String name; 

9 private double salary; 

10 private Date hi rebay; 


12 public Employee(String name, double salary) 
( 


14 this.name = name; 

15 this.salary = salary; 

16 hireDay = new Date): 

17 } 

18 

19 public Employee clone() throws CloneNotSupportedException 
20 í 

21 // call Object.clone() 

22 Employee cloned = (Employee) super.clone(); 
23 

24 // clone mutable fields 

25 cloned.hireDay = (Date) hireDay.clone(); 

2b 

27 return cloned: 

28 } 

29 

30 IG 

31 * Set the hire day to a given date. 

32 * @param year the year of the hire day 

33 * @param month the month of the hire day 


34 * @param day the day of the hire day 
* 


36 public void setHireDay(int year, int month, int day) 


37 í 


38 Date newHireDay = new GregorianCalendar(year, month - 1, day).getTime(); 


// Example of instance field mutation 
41 hireDay.setTime(newHireDay.getTime()); 


44 public void raiseSalary(double byPercent) 


46 double raise = salary “ byPercent / 100; 
salary += raise; 


public String toString() 


52 return "Employee[name=" + name + ”,salary=" + salary + ",hireDay=" + hireDay + "]"; 


6.3 lambdaRjAxl 


TEH) LASE JU lambda An , eee RJ avaljE FEBiILASEANAIT NEIL, An 
ST fun fsRilambdazikx USK AP IB AE MSR , Lus 
lambda ÆA FR. 


6.3.1 FT⁄45|XAlambda Fik zl 


lambda RAE PMA, LAELIA AB. BØTE: 
(CURA EZ MEAG SIAF ) ZAN, PER , WA— Fo Java FH) 
ES E CR, 


1E6.2.15F , (ROE SHS UETISK E. TX LER 
ActionListenerfJactionPerformedhHAH : 


class Worker implements ActionListener 


public void actionPerformed(ActionEvent event) 


( 


// do some work 


HARE R SHT MEDB , AL KKjáWorker jj PWA), SEI NL FE SI 
— Timerxia. HÆRER FactionPerformed AH ABS ELIEMITAIA5. 


aa PINE RIA NEIL. NE mo A. SS SL De AR 
FIFRA , JUMP sort FAE A NComparatonij£: : 


class LengthComparator implements Comparator«String» 
public int compare(String first, String second) 


return first.length() - second.length(); 


j 
j 


Arrays.sort(strings, new LengthComparator()); 


compare A æv aa, Sein , CESIÉBTGDVHEPRZ BU , sort ár BAR 
compare DA , RÉETAN FAIL SETH UR. LETTER RATS 
FRIWTEsort73;ArR , KU ARAR IRSE (RE BEA HENSON 


EURAX eB 248 ) . 


RA MA FEAR, E NENG, KA 
— sort). (TT EE RA DEA. 


FARIÐ , TEJava SE HWBBOTT- RA , KERRIER. Java 
ES NWA, X E A A DS PT 
ss HA. 


HEUER , PUERA, Javai AREA BEE NDS 4" 
lt. SETE, Java BE ALIAS RØPE SUE. MRR NEBE LL 


Nia, HOSTET, KME RAMa, I 


ABE. NW, Cake ro , FRE ES EE kia SNE 
SEG EMITAN PARRA. E—AMAOEFEX. ftJavaH , tes] LAS 
ZINAA IF) SS RSE, PDF AP EET BER INTE. 


SEE, UDE SAM ava RI ETN , DESSERT HE” 


R. MITA NAT SHS, ZZ TALE IE BD Javafilikir. PAR, MES 
#FJava SE 8H9Y1(TJANEACABIA. 


6.3.2 lambdaFjk ri AER 


BÆR E—pBWICBJHERSDU--. Sei ERE MENO BE AA NE 
FER. KEER: 


first.length() - second. length() 


firstillsecondÆlta ? CIE, Java MBR PRA 


FE CA AIRE : 


(String first, String second) 
-> first.length() - second. length() 


AMENA IR — V lambda RÅ. lambdažjA TURE NM AR, UR MAME 
ARBRES. 


AMAT BSUS ? REFRA, ABIZE SV, 18487 3xAl0nzo Church#B 
FIVE BOT SAJES (FEE, BERNIE PF 
DI. MERA IIe delt ALARM. HEAT HE v EI lambda (A) 
KIRCA. URIE Java API, HIBENUA 7J 


Mirst.Asecond.first.length() - second.length() 


sæ SAA ? Church Ze Er ETF í IÐ ? s£ 
PRE, MELAI (ANSE) BRE RESET ARTE, STAR, 
Church X5 lambda (A) ZR. Fil, HIGA ER DAY 
lambda (A). MBWA, TES ENSE SAA IAT URUMR7J Lambda lÁ Ib. 


«RESE JavarRB—filambdazexUEz : SA, Bk ( -> ) IR—PRKiL. 
a ER (RB SCRA PEL ARE NIA , MIRADA, FERNER 
MED) ,3f9 Eg return eg, Pan : 





(String first, String second) -» 


if (first.length() « second.length()) return -1; 
else if (first.length() > second.length()) return 1; 
else return 0; 


) 


BE Lambda BK SES, NATRE, MG SHUT : 


O -> £ for (int 1 = 100; 1 >= 0; 1--) System.out.printin(1); } 


RETES tr lambda ATAR, We RESE. Gan: 


Comparator<String> comp 
= (first, second) // Same as (String first, String second) 
-> first.length() - second. length): 


(EXE, fasten IAE SIH firstilsecon EFE , AX TN 1ambda iA x 
ES E DT ME. ) 


MARE ARA- TAL, MER PBEVHIŽEH DOES SW , BZEZIA IL GI 
NE : 


ActionListener listener = event -> 
System.out.printin("The time is " + new Date()"); 
// Instead of (event) -» . . . or (ActionEvent event) 3»... 


FEE Lambda AAGE, lambda kt DEES AES ER JES 
(StH, BIRD , FERRAR 


(String first, String second) -> first.length() - second. length() 


Ay LA eae int RH RAE RIER. 


ET: m — anod BAR ENN, TRES LAKA 
BEE, BEATS. ANN, (int x) ->{if (x>=0) return 1; AAA. 


Fe Fie 6-6 PAVE FE Tudor NE BES 1 84 F res H2 (si FHlambdazE 
FEE 6-6 lambda/LambdaTest. java 


1 package lambda; 
2 
3 import java.util.*; 


; Import javax.swing.*; 


6 import javax.swing.Timer; 


[** 
* This program demonstrates the use of lambda expressions. 
* (version 1.0 2015-05-12 
* (author Cay Horstmann 
* 


public class LambdaTest 


p -— b pa ft pa 
van En. Las n ya => so go "cl 


public static vold main(String[] args) 


16 | 

17 String[] planets = new String[] ( "Mercury", "Venus", "Earth", "Mars", 
18 "Jupiter", "Saturn", "Uranus", "Neptune" ); 

19 System.out.println(Arrays.toString(planets)); 

20 System.out.printin("Sorted in dictionary order:"); 

21 Arrays.sort(planets); 

22 System.out.printin(Arrays.toString(planets)); 

23 System.out.printin("Sorted by length:"); 

24 Arrays.sort(planets, (first, second) -> first.length() - second.length()); 
25 System.out.printin(Arrays.toString(planets)); 

26 

27 Timer t = new Timer(1000, event -» 

28 System.out.printin("The time 1s " + new Date())); 

29 t.start(); 

31 // keep program running until user selects "Ok" 

32 JOptionPane.showMessageDialog(null, "Quit program?"); 

33 System. exit (0); 

34 } 

35 } 


6.3.3 MILE O 


AHC Aye , Java DP HEARTS , MActionListenerEk, 
Comparator, lambda RARS XERRA. 


W TRA ABA , BE CMRONWIRN , HALES Lambda 
Ka. BAE (functional interface), 


El. ERE ` RO RAM TAM ROMA — MESITA. NERO HBA 
ADA ? sink, ROA S AO eS object HINA , SH 

tostringEkclone , XK FIF RERNA AERA. (Java APIHEJ—E 
LISE object ARMM J avadocj$*#=, Comparator APIMÆRH—N 


MF. ) BBS , 1E406.1.575m4 , fEJava SE 8 , ROLURI FARD 
iko. 


73 f EAT Top , NE Arrays.sortjå. IS VESE 
F-Nomparator325i] , Comparator ÆRA NAE , PRAET LA EA — 
Nlambda RATE : 


Arrays.sort(words, 
(first, second) -> first.length() - second.length()); 


(ERE , Arrays. sort HERKEN f Comparator<String AR TAHIR. 
EX DE AH compare ARA TIXx P Lambda RATA. KERRE 
Dee H CT BASCH, SEER ia , DNB AASS. KHA 
lambda RANE FE DAL, MAE NR , BOMBS lambda RIAN LNG 
BERI EL]. 


lambda KREERET , 3x—&gaLblambdazEj V BRS]. RAE AR 
Baa. NOSE : 


Timer t = new Timer(1000, event -» 


System.out.println("At the tone, the time is " + new Date()); 
Toolki t.getDefaultToolkit() .beepQ; 
y); 


BR f actionListenerf& NAME , XMR EIÐI 152 


Sin , fEJavaH , Xf lambda RA TAPRE IMANE AERIAL. GERE 
<HTML (A (String, String) - 
>int), FARA CHS Shee , COLE RASK. AU, JavaiEiT 
BIRTE A DIS Mies , sA au ae DEEN, 


Ele : x=x8 Eflambdazz ikTUIAZA SE /J0bjectH]3ZÈ , Object FÆ—N 
RØE. 


Java APIfFjava.util. function PEN RETIRAR ZO. AA 
M#[JBiFunctioncT , U, RAR f AAE ITA UM DI Sol OT RAJA, FT 
LEBAR EF UE Lambda RIK TURE PRB SSF : 


BiFunction<String, String, Integer> comp 
= (first, second) -» first.length() - second.length(); 


NT, OTRAS AA. SER NArrays. sorti RE — I 
BiFunction, MISS 2 BUH EM REŽI HE risi RES, JBEZ RINRAREE. A 
ii, XiFlaval£ FANS , SIE HA. ŽE(UComparatorB HEL 441475 — NEGER 
FH , DARIA VERE STURE AIG A. Java SE SHET DAA 

AB Al ambdaFJAr UA ENE , KARAY, JEV MT 
XERS BU. 


java.util. function) PE— 1 7L EB FHBNELIPredicate : 


public interface Predicate«T» 


( 
boolean test(T t); 
// Additional default and static methods 


} 


ArrayList% 6—^removeIf Ak, BUSTE —PPredicate, NED] 
ARE lambdazRikri. HU, TFIÉBBJISTURRHA—TSBPAUTABIERHTEnullfB : 


list.removelf(e -> e == null): 


6.3.4 AiA5|H 


AW , KOSTE UGERNE EG ER EEB TIME. VI, 
(EAR se RES TR ERU TEDIX NER. SA, AI 
H: 
Timer t = new Tiner(1000, event -> System.out.println(event)); 
(BE, FRERE println ABET imer Et y, BMA : 
Timer t = new Tiner(1000, Systen.out: :println); 


ikriSystem.out : : printlnB—N757543 | (method reference) , Ei 


TlambdaxiAzix-»System.out.println (x), 


HX MIT, KZOE FEHR , MAS TSF EINS, MBEBA 
DARAI : 
Arrays.sort(strings, String::compareTolgnoreCase) 


ARE GIFTER, RA: REFERIDA DURERO. ERAEN : 


ERIE , PRS ASTER AAAA Lambda RA. HACER], 
System.out : : println&firFx->System.out.println(x). LE, 


Math: : po #(ffF(x,y)-3Math.pow(x,y). 


FEED, BISSWMERAT ANA. (GUM, String: : 


compareToIgnoreCaseF[5]F (x, y ) ->x.compareTolgnoreCase (y). 


El: RAS EE DE Dr , føles == H, E KARA EGAL 
— NJA. BIIN, Math.max TAG A TRA, — FT SEEN , 3— NHH Fdouble 
å. BI na EVA FMath ` ` max FER IBN NABILI ASA. ZU 


Flambda GAR, DiA5|EASEIALFE , SOIL. 


BILER AS IB HEHRthis84, DUAE, this: : equals Sia Fx- 
>this.equals (x). ffHsupertl SEA). FAA ARA 


Super: :instanceMethod 
(EHHthis(EJI BÆR , SURE DIA ARS NAS. 


A NI rd : 


class Greeter 


d 
public void greet() 


d 
System.out.printin("Hello, world!"); 


] 
class TimedGreeter extends Greeter 


public vold greet() 


d 
Timer t = new Timer(1000, super: :greet) ; 
t.start(); 


TimedGreeter. greet HARAITH , Sf91&—NTimer , ett REN AS 
HJ super: : greet ik. IN INA AZSYIBEZSSA greet Fj. 
6.3.5 Maga gl 


Mis ASDA ARXA, ARTHAS new, fll, Person: : news 
Persons ss 318. D Maa ? XBUAFE RM. BURMA NE 
EET. olli Person Rž, MILES NAE DBA 


as , AUT : 


ArrayList<String> names =. . .; 
Stream<Person> stream = names.stream().map (Person: :new) ; 
List«Person» people = stream.collect(Collectors.toList()); 


Fl SIKTE stream mapflcollect7/ AJF HAS. WSR , 
EREmap ine NÆITAVAH Person (String) Mises. RAE 
Persona , Jaksa ave Strings, ADEME RMESH 


REE A 


BJ LI BEBE THESSA. G8, int[]: : newE— SS OI , CA 
122 ` un. XT lambdaikialx->new int[x]. 


JavaB— ARE], To A MR THEA, BHG RSS ANT Go RIX MR BUR 
BA. new T[n] A fi, DI new Object[n]. WFAHRAE 
BARA, LEMA, BRA, Rieti IS Person FSH. Stream 
#—'DtoArray Hik FJ LUR EJl0bject aye : 


Object[] people = stream.toArray(); 
AL, xHALA RAR. Hiel Persons AHE, MA Objects | HE 
zA, NEAR BAR y pe NG. EJ EPerson[] : : new£AtoArray 
Jk: 

Person[] people = stream. toArray(Person[] : : new) ; 


toArray AVA AIX MESSE MEAR PANA. AATA 
[a]. 


6.3.6 DEERE 


BA, (Ra) BEE BREE lambda K nu Hi im ARA AR SAS, SE NES 
ZMA : 


public static void repeatMessage(String text, int delay) 
ActionListener listener = event -> 


System.out.println (text) ; 


Tool kit.getDefaultToolkitQ .beep() ; 


new Timer(delay, listener).startQ; 


KAR NAP : 


repeatMessage("Hello", 1000); // Prints Hello every 1,000 milliseconds 


IVES lambda RK PAN) text. HAD NOH AAH PT lambda RA A 
ZE MHJ, EIME, RÉrepeatMessage AY 1 SÐ SE, 


UR EINE , XEGKSA DNA , SÉABABBE. lambda AVE Ð r] BES 
fErepeatMessageia FBi&[BIfR A LIKE 121 , MANX TENS SCRAGET. 
Mole text TEN ? 


FT RSC ARENA , FARMER lambda ÆA TUAJA, lambdaZikig 


3 NÅR | 


1) MUSA, 


3) BASEN , MES AMA ME UAEM AE, 


TEŽKA JAVI FF , 3x T lambdazjA3UB1T DI DE text, Anlanbdazikfifjèk 


LIBERE, CREMA TITE "Hello", Gei CRL ambd as 
IAU (captured). ( RIBPGEAERUWBJSCHM D. GIMI, FILE NI ambdazk 
SE KEB SEN ENS ENS 1 XJA SR ES 
AF. ) 


El HAMBRE EHSEEEEU TNS : ME (closure). SER AW 
MENESES, HARTA At aval SAE. TElavaff , lambdazk 
AMEN. 


AJ EE], lambda REALI FA Sea. frJavarH , PRATE 
FRAY ÆRE MH , REA DEZIRE. Elamda RAN , RES | BIER 
SPARTE, GIA, RAMA Aiza : 


public static void countDown(int start, int delay) 


ActionListener listener = event -> 
( 
start--; // Error: Can't mutate captured variable 
System.out.printin(start); 


ši 
new Timer(delay, listener).start(); 


Z PHP rel SRA. MR Lambda ik PASTE , FRETS Pal] 
(FIRMAAZÈ. TRAILER NAF RRE, AA 
Wt, SE NENITA. << EDESA EN 


FINE lambda iV RH ARE, MIX PILE AJ BSE NNN , ME PASA 
HI. HIM, FAMEN ARS : 


public static vold repeat(String text, int count) 


for (int i = 1: 1 <= count: 1++) 
d 


ActionListener listener = event -> 


System.out.println(i + ": " + text); 
// Error: Cannot refer to changing 1 


hi 
new Timer(1000, listener).start(); 


XEB— FAN) ` Lambda lÁ iV PRAWN KA VITS LE RE 
(effectively final). SER HÅIRATERE , IS NT EMIBUZARTESE 
HERE. EXE, text feel string, Pilate 
HI. FE, GAMER, AMARAL. 


lambda RATAS RERA IE EVER, MEAR RA ea ISA IEA AA 
AJ, Elamda RAP ART. ba SS DEE EES AA. 


Path first = Paths.get("/usr/bin”) ; 

Comparator<String> comp = 
(first, second) -> first.length() - second.length(); 
// Error: Variable first already defined 


EDGAR, BERT SHAABJESHESES , Alt lanbda Æ iV ABER EA 
HY aah Sess 


fE— MlanbdaFik A HER this KF , ABE Lambda ATA 
this. MED, SIS KABA : 


public class Application() 
public void init() 
ActionListener listener = event -> 
System.out.printin(this.toStringQ); 
| "PP 


pou 
j 


Žzikiuthis.toString ( ) SiBHHApplicationt£ItostringAòjk, MATE 
ActionListenerSE fl TA. Ælambda RAP , this HERA A HPA 
Yk. lambda RATA FARRE init h AP , SHINE NIA PAYA es 
T+ , lambda RIAN P this hJ "ten tt. 


6.3.7 SMB lambda KIATU 


ABRA, (RELE y f SADO Ep lambda tik, LIA AMAJE 1ambda FÆ VEÐ 
FEE NAGO. ELE MOT E JOANNE lambdaRiArL. 


[sSFHlambdaziA BIE TEH (deferred execution), FE, UAE 
WRITE , ESUAT , MIT TM OTE— DlambdaFiAxiFP. ZE 
Das BOB BHT , XEBRSER , Y: 


FARE- NHRA. (RUE ES —NINENR, IES EII ES ES 
I) —Nrepeat gig : 


repeat (10, () -> System.out.printin("Hello, World! ”)): 


Hi SIX Nlambda& An, , FER (GRP BEE ee ) DRAA. K6- 
19H f Java APLAR Ee AURA. TERE , FGlIJAILUFFBRunnable 


public static void repeat(int n, Runnable action) 


{ 
j 


for (int i = 0; 1 «n; i++) action.run(); 


551008 , action. run ( ) HET T lambdazEi E SÅ, 


6-1 ASG 


Matin så ER 
ra E 

Runnable void ` omn ` = AK SÐ n = aL BAJSITEISAT 
Consumer<T> F T = JR. = T > A AY 
BiConsumer<T, U> AKE T # U 230 AA 
BiFunction<T, U, R> apply | T AU kA E 
UnaryOperator<T> IT la apply |%XT ER Td 
Binay nan cm mm apply |Æ T HAY. JICH ER 
BiPredicate<T, U> i Bj ZH ÅR IB PR #Y 








HFA 


andThen 

andThen 

compose, andThen, identity 
andThen 

compose, andThen, identity 
andThen, maxBy, minBy 
and, or, negate, isEqual 


and, or, negate 


NI E EEN Fe HERA. A 


It, REE TBK, RREUB— Wiz, 
STAR [EE Avoid, SME intBAYE EOS E : 


public interface IntConsumer 


{ 
) 


void accept (int value); 


TEA ii repeat HARIKORRA : 


public static void repeat(int n, IntConsumer action) 


{ 
j 


for (int i = 0; i < n; i++) action.accept(i); 


DX ^JiEB-—Tinte 


PILL NIE : 


repeat (10, 1 -> System.out.println("Countdown: " + (9 - 1))); 


z6-25]H TEK int, longfldoublefga4a NATRERYNE. ia EGA 
(HSER BIE. HID NER , REEL TARIM F HER f IntConsumer 


MAS ÉConsumer«Integer». 


726-2 RASS APRN TUE 


KÅSEN WRITS 
BooleanSupplier getAsBoolean 
PSupplier p getAsP 
ObjPConsumer<T> accept 
ToPFunction<T> apply AsP 
ToPBiFunction<T, U> applyAsP 
PUnary Operator applyAsP 
PBinaryOperator a | e- applyAsP 
PPredicate test 


i :p,afjint, long, double; P , QHInt , Long , Double 


6... mx [S ARO - 16 -2 PAVEN. GIMI, Ei SESS TAKIÐ 
ERRER. XILE— NEAR java.io.FileFilter, AURE 
Hiv JPredicate<File>, RAFS PENA, AANA RS 
ARAWAZA LAS BF ileFilterscpl. 


El AB etnies ART JEZI ASKS PEL t Ra. GI, 
Predicate.isEqual (a) la) Pa: : equals, NIWFaBnul1EREIFELE. 


CESTA Dand, orkilnegate`k Hita. WIK, 
Predicate.isEqual(a).or ( Predicate.isEgual(b) ) HSA x- 


>a.eguals (x) ||b.equals (x). 


El: WERKE CH , APHE- NAS, ALAR 
ØFunctionalInterface;TØKimnX NEO. KAHABA Mia. MRR 
18107 AMR , FES MAR. PINavado RERIN 
(RAHA NAGA. 


HEVIA. EN , (IB — NASH AASEN AEREO. A 
ME HØFunctionalInterfacei RH RU DHA, 

6.3.8 Comparator 

Comparator RUBER A (Pate DARE MER. NET ABILARF lambda 
ER A A918. 


A#fxcComparingA ATP “Etc EL, ARS TRY NG] tt BIAS 
(string). JS DIS DEI LS NERE, SEO RE SS, GI, 
[Bis — PersonXJZR3X£H. , ALAR Lee SHE : 


Arrays.sort(people, Comparator.comparing (Person: :getName)); 


ae NcomparatoriEtk , KAARS. FIN, KIBEN, 
HRA Jt EB A BSTC, 


aj E285 thenComparingA ABACK. BAO , 


Arrays.sort(people, 
Comparator.compari ng (Person: :getLastName) 
.thenCompari ng (Person: :getFi rstName) ) ; 


IRINA) , SERT NB. 


ETHAN. FJLA/IcOmparingillthenComparingJIiAfe AEE 
— Tar. RE, BILAN PREAB KESSLER : 


Arrays.sort (people, Comparator.comparing(Person: :getName, 
(s, t) -» Integer.compare(s.length(), t.length()))); 


ANN, comparingflithenComparing73iA8 DH NEA , FLUE int, longs 
doublefåpl&eå. FOB NEYE, AA-PPBAR DAMME : 


Arrays.sort(people, Comparator.comparingInt(p -> p.getName() .length())) ; 


RER OT LuSlolnu 11 , Jame ABZ]nullsFirstAllnullsLastifACSÈ. IX ER 
SIDES ENES HRS, MERA NU NENA SURE, ME ME 

IDI FRA TERE. GRO, (Riz— PASE RAN getMiddleNaneik[a]—1i 

null, Sol ll (EFHComparator..comparing (Person: : getMiddleName ( ) , 


Comparator.nullsFirst(...) ). 


nullsFirst D'Eeër ees , TER EME LUR A SET BASLE res, 
natural0rde NALES f comparab leb SEV TMN. TEXXEB , 
Comparator.«String»naturalOrder ( ) IEW. NAE NÆR NÅ 
FA, ALAR ARE nul (Dien Gre, KEE SS — NSS 
java.util.Comparator.* , LARBIBREIX DRAIN. If£Ænaturalorder fys an] DÅ 


EES, 


Arrays.sort(people, comparing(Person::getMiddleName, nullsFirst(naturalOrder()))); 


a#fxreverseorder TA STK ANN FEF. SST reegt , FLUER 
reversed EHAA. Hlillnaturalorder ( ) .reversed ( ) SET 


reverseOrder ( ). 


6.4 Pjup2s 


MAB (inner class) EE MER NÈSPAYÈS, TA ss Ee DG ? 
fERARBU TEA: 


Fe FIX TORE ARAB Laka. 


C iem coses. MENE. TIER 
SANJA,  NEEBKENT ANG BAG NAN SACRE, 


class Linkedlist 


( 
public: 
class Iterator // a nested class 


public: 


void insert(int x); 
int erase): 


E 
private: 
class Link // a nested class 
public: 
Link* next; 


int data; 
h 


REE XZR, mt lee Il —"DLinkedListXjJ£ HAGE 
IteratorZéHuBVLinkZSAZHUBN-PXJZ. 


KER BADE MAHIKA. AFAFIteratorizEZELinkedList 
SHIN , PRASAD LinkedList : : Iterator , Fm RREA 
7JIterator [IN ERA. ÆlJavaPiXPHÆEER, Java DAB C T TRISTE 
MA. GENE, LinkžEfi/ F LinkedList A HEBD , AUC, Linkxj 
EMANADAS. SA, JLGSLinkAJÉGEENSITAI4N]), ENE 
LEN, EEN RÅ Linked ist ( ARTIE ERIGE RAE ) PAY 
AAW) , MRSBEAR HAS. fEJavarh , REAREN AI 
rl, 


ZAM , Java ÝM BAJARE , MIS EUA ERES MES, BEE 
I im. PJHEESHJXJART3— ASIA, 6518 T SCPWATZVJSEXISRBS/PESIZSXS 
Ro WX RE, TLIHITINESSIRHIEIBAS. EKSFSWAn, 321115 
SANAR Naval HAF. 


fEJavaff , static AREA H Meer , KAA ABS C++ PARE SSRI 
A. 
6.4.1 4EFAPIEBÈSITIBI RIAS 


IST E, STILE, RiR AAKA AA 
SEHR D'A. MSH Ze Mr TimerTestzn l| , HØSH—NTalkingClock 
R. Mia NAANTALA ua TIS EH NE ENI ASF RER. 


public class TalkingClock 
d 


private int interval; 
private boolean beep; 


public TalkingClock(int interval, boolean beep) 1...) 
public void startQ(...] 


public class TimePrinter implements ActionListener 
// an inner class 


{ 


pen 
) 


mát, IXHEAYTimePrinter&uTFTalkingclockÅAPNil. IXFASKAB1T 
TalkingClockfABB—'NTimePrinterskfØlit, *üBUBTZR , TimePrinterwREA 
TalkingClock3SH9A;At4jé 


“FAETimePrinter3èSfNFHAN., `FE—EH , actionPerformed hp fe 
SP BUE I beeptnm. 


public class TimePrinter implements ActionListener 


public void actionPerformed(ActionEvent event) 
( 
System.out.printin("At the tone, the time is " + new Date()); 
if (beep) Toolkit.getDefaultToolkit() .beep(); 
) 
) 


SAMIRE. TimePrinterZS;& AS Pl AA beep, Kif 
ZAYÆbeeps |H S Gl&TimePrinterByTalkingClockXjZRHyib, (Guer 
AA. MEREM Co, VARD Ha Hix NI AAI ASE. ÁRS 
giga , Bay Lal elie TAI NESET AKIZE. 


IBENTA NER, HABRA REA NESSA, CHET Uz CHONS 
ZR, UllÉe-3BT7n. 














6-3 PJHBZSXJESRIR— T XJ 2 ESSI ABS |B 


jx 5 HENKIEN PAT UA. ATI, AIS BAI MEDS , FOTOS 
XAISAISIFBAR/Jouter. FÆactionPerformed ASI F FAUX: 


public void actionPerformed(ActionEvent event) 


( 
System.out.println("At the tone, the time 15 " + new DateQ); 
if (outer.beep) Toolkit.getDefaultToolkit().beep(); 


9NEIZSA95 RA FINS. ra f PARAJE RR , ell rt 
EX5 HS% AlyJTimePrinter SBÆN MERE PT AER NA T SÆR 
SEM, BASS NAT : 


public TimePrinter(TalkingClock clock) // automatically generated code 
d 


outer = clock: 


BEBE, outer FE Java EE, AIRES ERASER PENN, 


Sf start APEE f TimePrinterxjšja , reeche AGES BU 
ANS : 


ActionListener listener = new TimePrinter(this); // parameter automatically added 


Fe Fs 26-728 SARS ETER. TARRIBA NAME). 205 
#—(DTimePrinterèS EL PENE , HEEN TalkingClock hSDN 
lAlbeepinm , MIA LIA FADE , BIN VHE Fie Ste Sse IF) 
Së, 


El. TimePrinter3E FIFA. MEE , RET alkingClock#95;£7 
Bel lia TimePrinterxjsa, KAWA J LUETAS > , To S AS HJ LLEUS IRI 
WE, RASA NTE. 


fa 6-7 innerClass/InnerClassTest. java 


V DO = O wo PR Ww PY fs 


þ ` bo fo bom bo 
RZ Ww Py ws oo 
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package innerClass; 


import java.awt.*; 

import java.awt.event.*; 
import java.util.*; 
import javax.swing.*; 
import javax.swing.Timer; 


/** 
* This program demonstrates the use of inner classes. 
* (version 1.11 2015-05-12 
* (author Cay Horstmann 
ny 
public class InnerClassTest 
( 
public static void main(String[] args) 
( 
TalkingClock clock = new TalkingClock(1000, true); 
clock.start(); 


// keep program running until user selects "Ok" 
JOptionPane. showMessageDialog(null, "Quit program?"); 
System. exit (0); 
) 
) 


[** 
* A clock that prints the time in regular intervals. 


d 


class TalkingClock 

( 
private int interval; 
private boolean beep; 


/** 
* Constructs a talking clock 
* (iparam interval the interval between messages (in milliseconds) 
* @param beep true if the clock should beep 
* 


public TalkingClock(int interval, boolean beep) 


this.interval = interval: 
this.beep - beep; 
) 


Pa 
* Starts the clock. 
si 


public void start () 


ActionListener listener = new TimePrinter(); 
Timer t = new Timer(interval, listener); 
t.start(); 

} 


56 public class TimePrinter implements ActionListener 


58 public void actionPerformed(ActionEvent event) 

59 d 

60 System.out.printin("At the tone, the time 15 " + new Date()); 
61 if (beep) Toolkit.getDefaultToolkit().beep(); 

62 } 

63 } 

64 J 


6.4.2 PIEBÈSAISARIBIZANN 


EP, CAAT NESS —74NE SAYS Houter, $E, SERINE | 
PAVENS KE ERE, FAN 


OuterClass. this 


RINES IB. GI, FILUR PEER 5T imePrinter WABISHI 
actionPerformed7j;A : 


public void actionPerformed(ActionEvent event) 


{ 


if (TalkingClock.this.beep) Toolkit. getDefaul tToolkit() beet 


RER , ALASKA Re ARSE WURR esa S NINI SHINE : 


outerObject.new InnerClass(construction parameters) 


MIKA , 


ActionListener listener = this.new TimePrinter(); 


TXE , me TimePrinteri RANES | PHARE JI BE A ABZEXISAIA 
;ATPIthis5|B. MÆ eR BUA. 185 , this ha. FÅ , pJ 
LØITE AIR AR IAEA. BA, MFTimePrinterF- 
NABER , W ESE EN TRAHI LA Mia — NT imePrinter : 


TalkingClock jabberer = new TalkingClock(1000, true); 
TalkingClock.TimePrinter listener = jabberer.new TimePrinter(); 


máta, TINEA FRCP , LARES IAE : 


OuterClass. InnerClass 


zle: pa HERE ASRA final. HEBE. BATASAN 
ÐR NSI, INE MS. SHBA NINA KENI. 
MG rekt final, E RIBSEBLAT- Beh. 


AEBZSATBEB static/3ik. Javal f e Wl T Rais BIN. BALTA 
Batik , (ERREJIMENA A. SETA, Javai a AZJTEXSI FIX 
ERTER, CRRI ES MA. 


6.4.3 DIS EH MAMRE 


“Java 1.1BH9Javai& SEMA ABRAS, RFE RAVNANGER EEA 
IFE , (BIXADIES Y JavaZ2ltC++ HE NB ANSEES. (EIER SS (HI 
Le?) , Ha MAME ER E MER). CSI ZE ASA BAJA E: 
FAA BAJA ER, 


FILEJI EMB , Sara, AF avab ize E TITA 
EORR est. 


FA FAI AUX Naa STEWS. NARR EM , SE 
WACK. Dee EE P, ( SITES ) DIRA BATA 
MESITA, To ALAN AS LC — AFF 


MIRO , #EFTalkingClock28PIEPRIT imePrinter FIG REDER VI 
TalkingClock$Time Printer.class, JU f BEIZATIBUATAIRLEE , BIL Fix 
MIO ` AITO PAY FReflectionTest , HIF 
TalkingClock$TimePrinter FRA CHIRI]. a leegen" auvap, 
20 RPA : 


Javap -private ClassName 


El. +. : ANFR(EAJUNIX, Hae SSN TERS , MERINE d rr 
Mo ÆR , Mizi NEIDGYSILEKjavapfEFfisfTreflectionTestiaF : 


java reflection.ReflectionTest innerClass.TalkingClock\$TimePrinter 


ak, 


javap -private innerClass.TalkingClock\$TimePrinter 


RIS 2 NARA 


public class TalkingClock$TimePrinter 
public TalkingClock$TimePrinter (Tal kingClock) ; 
public void actionPerformed(java.awt.event.ActionEvent); 


final TalkingClock this$0; 
} 


DIRA, MENS SINS, nk y — P DURS this$e (AF 
this$e DR , GA CRS PRES HE). BIN, BEDE 
AMA TalkingClockS5%%. 


ORAR Bait ATI , BBZABEA- BEES CS PRA a E ? LES 
(iii. #Tineprinteræ VK k TÆR , HEE TF TalkingClockes$Ry/h 


ab. fetta TimePrinterxjseHJH Ja , les RAY thi stat r(S1BZ4 C. 
class TalkingClock 
( 


public void start() 


d 
ActionListener listener = new TimePrinter(this); 
Timer t = new Timer(interval, listener): 
t.start(); 
) 
) 
class TimePrinter implements ActionListener 
private TalkingClock outer; 
public TimePrinter(TalkingClock clock) 
outer = clock; 


j 
} 


ME, €— FactionPerformed7j;A , ERETEifibjouter.beep. 


if (outer.beep) . . . // Error 


MAS NG. ABBAR lp , (Mix EHJTimePrinter 


MIJAT. 
A), EFA IA EEES EDS 


DIr , BER NESS RAE RA FAR Aa EAI ENE ( TE LT 
RATE), NERO ERA RESONANTE: ? 79 Y HX NWAR, LES 
MERA HReflectTest/75F 84 NralkingClock ` 


class TalkingClock 
( 


private int interval; 
private boolean beep; 


public TalkingClock(int, boolean); 


static boolean access$0(TalkingClock); 
public void start(); 
) 


iE RIESE SNES kaccess$o, BIBRA ENSAMIEBA COUR 
beep. (FISSE BA, WMaccess$oao , ISBN https ) 
ABRA RARA. fETimePrinteréMactionPerformed 44.515 
O]: 

1f (beep) 
Stee MUA RATE : 

if (TalkingClock.access$0(outer)) 


DAMA EFE SEE XS ? ANE DÆR BEEN, HJA BRUT EIA 


access$073;AÍR E DIS AA lkbeep. 47 , access$0RjEJavaHJBATIA 
2. BREE VAA ER n] da lo FH S 


< IFBB NT AWA. ATS RE tun) DUE , UKEN 
má MN] NE. 


AMA WRAK SMERTER, ME ESB NINE NESSE CU AY 
EBIC], (AMOK FEE tadi LI CDI, FE RARE 
Z ES II Ea ENER TF AR RAÐ NE 
HI. 


Elg sisti tes A AAA UR TERED , TUR 
NER). (SETInePrinterktik NA. FERIERE, 
READER EMT : 





private TalkingClock$TimePrinter(TalkingClock) ; 


SÅR, IZBAJ LOA NGS , At, FER NOT UNGAS 


TalkingClock$TimePrinter(TalkingClock, TalkingClock$1); 
mr, ` `Æ A 
Cal miss, 


frasi TalkingClock2Sstart73;AXFPBJTAE SR US RENN : 


new TalkingClock$TimePrinter(this, null) 


6.4.4 aha 


UR Fb FTalkingClockasfòl|#UCA3RtA , TimePrinterjx NAAF 
Hftstart73;A PEK TRE IRA EA Y K. 


ESKER BRT , TAE AIDA PÆNERE, 


public void start() 
| class TimePrinter implements ActionListener 
public void actionPerformed(ActionEvent event) 
! System.out.printin("At the tone, the time is " + new Date()); 
if (beep) Toolkit.getDefaultToolkit().beep(); 


} 


ActionListener listener = new TimePrinter(); 
Timer t = new Timer(interval, listener); 
t.start(); 

] 


ESSA HEH publiceb private hl HATE. CHIYEANEK RETE BAIK 
MEE 


BEDES ME, BINIRA PI lb ERR, BDfBTalkingClock2S$rhH 
EMU A DE. itatu SERIE TimePrinter AAF 


f£. 


6.4.5 FHANSB7J;AVWJIR)SE ES 


SRPA , ABA MR. EHIME IBS CIA Mab 
KABLE. PU, PERSAS Hj final, DAMA, Bil] 


ZE 1 


— BEATE 
Fue PM HEHE, RE, BTalkingClock*sisZ8NeAMintervalflbeep 
start ia. 


public void start(int interval, boolean beep) 


class TimePrinter implements ActionListener 


{ 


public void actionPerformed(ActionEvent event) 


System.out.println("At the tone, the time is " + new Date()); 
if (beep) Tool kit.getDefaul tTool kitQ .beep() ; 
} 
) 


ActionListener listener = new TimePrinter(); 
Timer t = new Timer(interval, listener): 


t.start(); 
} 
HEB , TalkingClockè FHEZIiSTGIZSEbeep7 , ERESIBstart At 
Hybeep aust Ss, 


DUE BUT ABSA TA SNE. ETT 


if (beep) . . . 
Bett art AMAR , NAATFEW[bbeep AYANG ? 

II Se RIBA ÐA RIA , IRAN (ANS A— NE. 

1) VHMstart jg. 

2) VIFBPJBB2STimePrinterHJfADess , NEN RE Flistener, 


3 ) #Blistener5|HB(FIZÉZÈTimert41683 , ASST , start HAR. Ik 


Ay , start IF Deep ZI 3E ERAI ETT TE, 
4) 9NG , actionPerformedApAHi(rif (beep).... 


73 f BEfZIFactionPerformedAjA L(E, TimePrinterZÉfEbeepls;EERILZ Billgbeep 
Jak FB start NAIBA TATE. SITES. ÆRU YS BJP FP , 
les ub ZYE f HF TalkingClock$TimePrinter, KIKAZI 
ReflectionTestfiE# , E ETalkingClock$Time-PrinterZÉ , gi ASIN 
KR: 
class TalkingClock$1TimePrinter 
TalkingClockS1TinePrinter(TalkingClock, boolean); 


public void actionPerformed(java.awt.event.ActionEvent) ; 


final boolean val$beep; 
final TalkingClock this$0; 
) 


imitišiiiaašHjbooleanšyNival$beeps(iščss, FAE NIBR , beep 
MATAAS, HEEval$beeplsrh. Ae uS EAA 
a], NG — SE EE TRIES , ARA sS MPAA, GRE 


SEEL AI e abse AS 


He RANREE , BREFS. GRO "See a AS, 
AE PERE MAA, 


BIE AE), PERRA rel ol lee VM Afin BEE. STILER , Æ 
MERA, Xibeep33 ABBA Final, VS TITLE AREA, 
AE , MaS SARNA RR. 


El : fEJava SE 82 Bl , IINITAN BRA final, Wi 
Ul, start ARNAN , Mime ez Beg Un beep 3X : 


public void start(int interval, final boolean beep) 


ARI, final RATHA rA AAE. BIN, BiZAE EE TE FÆRARITÐ 
BE, IX BEEN NARRA EYE HcompareTo A AKIIKÈK. 


int counter = 0: 
Date[] dates = new Date[100]: 
for (int i = 0; 1 < dates.length; 1++) 
dates[i] = new Date() 
public int compareTo(Date other) 
counter++; // Error 


return super.compareTo(other) : 


Arrays.sort (dates); 
System.out.println(counter + " comparisons."); 


FA TiBZENANBcounter£# BE, HrLBERICounterFSHH7Jfinal, AF 
Integer l1 REA PEJSE , Frb ABE Integer TEE. RIDER IM 
EEA : 


int[] counter = new int[l]; 
for (int i = 0; i < dates.length; 1++) 
dates[1] = new Date() 
public int compareTo(Date other) 
( 
counter [0]44: 
return super.compareTo(other); 
] 
h 


TE PI SSS EV KRE , RE as ARS RENA ES Ha HHT. 
NT, AROMA. TE ,REFE NEG. FEE PETE RATA 
ARSS PICADA) DH AES SRR t+ —HAVSSU$148, 


6.4.6 EZ KE 


GBA EBŽEHI(E BRA. (BARBIE SAI , MARYS TS. 
DASS IEA PSB ( anonymous inner class), 


public void start(int interval, boolean beep) 
ActionListener listener = new ActionListener() 
public void actionPerformed(ActionEvent event) 
| System.out.println("At the tone, the time is " + new Date()); 
if (beep) Toolkit.getDefaultTool kitQ .beep() ; 
H 


Timer t = new Timer(interval, listener): 
t.start(); 


RENE ARA ELIA, CNAME : Geer SEHIActionListenerizZL[18J2š 
ARTIS , FESLMNAITIZactionPerformedÆ VÆRE S (P. 


JA AYIRYANSIUZJ : 


new SuperType(construction parameters) 


inner class methods and data 


EH, SuperTypenJLAz&ActionListenerjxTEBRJEZL] , FÆARBSMMÆSEINUNNK 1 
H. SuperTypet@ FILE — 2$ , FEN Re. 


ETE AJA FO SISAN], MESÆSERE , PA, HAT REA NG 
gå. BnL 7 DI , INET ( superclass ) les, DREA 
ARREBATAR) FREE (EME BIK, MSI, KER NEAR 4H 
KES : 

new InterfaceType() 


methods and data 


SE SAIS T3 JE 1 BET SSBJES SA AED 
KIRIA ZEN! 


Person queen = new Person( Mary"); 
// a Person object 
Person count = new Person("Dracula") {... I 
// an object of an inner class extending Person 


MIRAME SAA NES AE. PAI IES, EKSETERA AMABA. 


ES 6-83 THEBAA Dies Dee GR VE. RX NESTE 
Frise EB 2 lte Re eS aiana. EDE BAT 
ES, 


SÆR, Java FAI RANGE REA PEPSI e Dr Sen BENA. NG 
BARA lambda RATI. MEN, IX TA Det art DER Lamb a, 


KS, MITRA: 


public void start(int interval, boolean beep) 
| Timer t = new Timer(interval, event -> 
| System.out.println("At the tone, the time is " + new Date()); 
if (beep) Toolkit.getDefaul tTool kit() .beep(): 
; t.start0: 


Fe Fri 6-8 anonymousInnerClass/AnonymousInnerClassTest. java 


package anonymousInnerClass: 


import java.awt.*; 

import java.awt.event.*; 
import java.util.*; 
import javax.swing.*; 
import javax.swing.Timer; 


/** 
* This program demonstrates anonymous inner classes. 
* (version 1.11 2015-05-12 
* (author Cay Horstmann 
Él 
public class AnonymousInnerClassTest 
ka 
ç public static void main(String[] args) 
17 f 
18 TalkingClock clock = new TalkinoClockO ; 
9 clock.start (1000, true); 


21 // keep program running until user selects "Ok" 

22 JOptionPane.showMessageDialog(null, "Quit program?"); 
23 System. ex1t(0): 

24 ] 

25 ) 


7 kaki 


8 FA clock that prints the time in regular intervals. 
29 */ 


class TalkingClock 


3) Ja 

33 * Starts the clock. 

M * @param interval the interval between messages (in milliseconds) 
35 * @param beep true if the clock should beep 

36 V 

37 public void start(int interval, boolean beep) 

38 [ 

39 ActionListener listener = new ActionListener() 

40 

41 public void actionPerformed(ActionEvent event) 

42 í 

43 System.out.println("At the tone, the time is " + new Date()); 
44 if (beep) Toolkit.getDefaultToolkit() .beep() ; 

45 } 

46 i 

47 Timer t = new Timer(interval, listener): 

48 t.start 0): 

49 ] 

sj] 


El; ` MEIER “WES Wyatt” (double brace 
initialization) , XEFIHY AŇA. Bastard NEYE, FRE 
(EEUU AZ : 


ArrayList<String> friends = new ArrayList<>(); 
friends.add( Harry"); 

friends.add( Tony"); 

invite(friends); 


ALTERA PIS SX 7 
= AMECA AE ? AUNT : 








J 


invite(new ArrayList<String>() {{ add("Harry"); add( Tony"); Hi 


FRM BAS. INES SArraylisthY teers. HEHE NE— 
VISER (4S). 


0... | EV NTEN (BREE ) NEBI ŽE BP SIKKE. 


NT , A FequalsHjZE Fall. BOSH , KI EEN equals HARALA 
NI : 


if (getClass() != other.getClass()) return false; 


BENEA TRUST DU HS] SAM, 


O: : ERASKINA AR , Bee BSS , W: 
System.err.println( Something awful happened in " + getClass()); 

AS , POSU SII AA ESSA. FE, getClass Ae 

this.getClass ( ) , RANSE this. Hl Ise) lt : 
new Object(){}.getClass().getEnclosingClass() // gets class of static method 


(EXE , new Object ( ) ISE Object "RED NEAR, 
getEnclosingClassNSBIEINES , tami AANS A, 


6.4.7 BoA 


AR, (EHEHE SIC NIAN NAHIN, HANE NARR 
DIER, 7346 , LME MBA AA static , MBAR ASIA. 


TAR MES AZI, 0 TAP MESEN 
EL om. TURBANA , NARS ERMA, 5— DAR TIH 
KE. RINA, BER. IRE , HEF 
BEH MEAIB , BARA. 


double min = Double. POSITIVE INFINITY: 
double max = Double.NEGATIVE INFINITY: 
for (double v : values) 


í 
if (min > v) min = v; 
if (max < v) max = v; 


FAT ANTAG NEVE , "at. JAE MOS TIBBJ2SPair : 


class Pair 


private double first; 
private double second; 


public Pair(double f, double s) 
( 


first = f; 
second = S; 


public double getFirst() í return first; ) 
public double getSecond() ( return second; ) 


minmaxA AP] LAKE] — PPairžE pis, 


class ArrayAlg 
[ 


public static Pair minmax(double[] values) 


i 


return new Pair(min, max); 


R TA ABIEB# JLUFRBgetFirst#OgetSecond AMS S= : 


Pair p = ArrayAlg.minmax(d) : 
System.out.printin("min z " 4 p.getFirst()); 
System.out.printin("max = " + p.getSecond()); 


YA, Pair EP TIA RMB. EINER, BR y EM €J EA 
Pair2SZ F , HIRE RAMBO FAX TAY. KFS LEAR ERA 
MIRAD E PairžE d Arr au A lef e, IA, ÉiJArrayAlg.Pair 
nøt ` 


ArrayAlg.Pair p = ArrayAlg.minmax(d); 
NT, SAA MIF PAE RABAT] , ÆPair VR PARES ATP EBA 
Zo, MATABA A static : 


class ArrayAlg 


public static class Pair 


| TT 
| T 


SÅ, RUBPJBESSRILAPSBH7Jstatic. BROMAS f KA INTER NG 
ZAS | AFL, SENATE. TIVE , VAS 
ASIA, MEAT PREBERI RJE TERASI JA HAGAN : 


public static Pair minmax(double[] d) 


return new Pair(min, max); 


UIRISEISPair static, BARES : GET AASS 
ArrayAlg ASKAR. 


El : FABRA ETIENNE ASE 


FA HERE (nested class) Z&m BS: NERE. 
EL. SES EOS A. 
Els : prete Irt PS BEES SbpR28stat cMpublick. 


En 86-98 S ArrayAlg ÍR EBJPair2ZéBgs bna. 


FEE 6-9 staticInnerClass/StaticInnerClassTest. java 


package staticInnerClass; 


1 
2 
3 fas 

4 * This program demonstrates the use of static inner classes. 
5 * (version 1.02 2015-05-12 

6 * (author Cay Horstmann 

7 

3 

9 


* 
/ 

public class StaticInnerClassTest 

[ 
10 public static void main(String[] args) 
11 { 
12 double[] d = new double[20]; 
13 for (int 1 = 0; 1 < d. length; i++) 
14 d[i] = 100 * Math. random(); 
15 ArrayAlg.Pair p = ArrayAlg.minmax(d) ; 
16 System.out.printin("min z " + p.getFirstQ); 
17 System.out.printin("max = " + p.getSecond()); 
18 } 
19 } 
20 
21 Class ArrayAlg 
2 Å 
23 [** 
24 * A pair of floating-point numbers 
25 */ 
26 public static class Pair 
27 { 
28 private double first; 


29 private double second; 


31 pas 


32 * Constructs a pair from two floating-point numbers 
33 “ @param f the first number 

34 * @param s the second number 

35 > 

36 public Pair(double f, double s) 

37 { 

38 first = f; 

39 second = s; 

40 } 

4] 

42 fw 

43 “ Returns the first number of the pair 
44 * return the first number 

45 " 

46 public double getFirst() 

47 | 

48 return first; 

49 } 

50 

si pax 

52 * Returns the second number of the pair 
53 * @return the second number 

54 kj 

55 public double getSecond() 

56 [ 

57 return second: 

58 } 

59 } 

60 

61 [xx 

62 * Computes both the minimum and the maximum of an array 
63 * @param values an array of floating-point numbers 
64 * (return a pair whose first element is the minimum and whose second element 
65 * is the maximum 

66 SI 

67 public static Pair minmax(double[] values) 
68 í 

69 double min = Double.POSITIVE INFINITY; 
70 double max = Double.NEGATIVE INFINITY; 
71 for (double v : values) 

72 d 

73 if (min > v) min = v; 

74 1f (max < v) max = v; 

75 } 

76 return new Pair(mn, max): 

77 } 

78 } 


6.5 (VIH 


FERGIE , ri MYE (proxy). ARES Lie Tay NIT -- 


ZAZA TEAS. XM RA TEA EAT TARE n eA BLE 
ER. TURER ST AGR, BANANA RO, HENTE SRR 


NAIS, TULA DAA. PAM, FASTE SIT ARK , (ETA 
RAMA T A EB Se, 


6.5.1 Joe On EÆ 


RIA rn IOC Las e lee (FEBER BE NEO) , CHUTE 
RAZ IES SEE EA E IO , ue 
newInstance AMAIA NAAA. (ES , PRESEA NED , FE 
HERRIA TASTE NAE. 

JI S RX MAR, ARES ZERO ` REESE PSE; AR 
ee ` AAN REN (HE, REA. IE MERE HU RE , HATER 
ea DIENAI E k. MOEN LNR FEAR. EEA Us 
MESAS, MIRA ERE SLIS EAA. THE, ERA MIHA : 
All Ar TINE MIXLE ARTES. MIRE eth“ REE 
(invocation handler), WARNER ESI f InvocationHandlerfa OA 
Ro EX NEIPRE— NB: 


Object invoke(Object proxy, Method method, Object[] args) 


Fore (AES Val FAT CEERI A , VAR AY invoke Ja AES MwA , HARE 
Method JAMAICA ESA. MARIE IZA eal FAY zh. 


6.5.2 BERENS 


Bere PE MWENS , FEf#FPProxy#HInewProxyInstance5ik. IX NDA 
= 184: 


ABA NGARAN. ADS XEM ME ? BEDER CENA TA ? 
HA, IKA NERISSA TIT SEA CE alae A let. SEARCHES Be 
FRESKER, GIA : 


TER OE , (ERATE PANER AAR , HABE St 
TraceHander DREAMER IA. RA invoke Af TEN HAMA A ANNA 
FRÈ , HEARTS ERA EARLE SU IX Sik. 


class TraceHandler implements InvocationHandler 


{ 
private Object target; 


public TraceHandler(Object t) 
{ 

target = t; 
) 


public Object invoke(Object proxy, Method m, Object[] args) 
throws Throwable 
( 


// print method name and parameters 


// invoke actual method 
return m.invoke(target, args); 
} 
} 


FAATAA TRER TAVA RACER. 


Object value =. . .; 

// construct wrapper 

InvocationHandler handler = new TraceHandler(value); 

// construct proxy for one or more interfaces 

Class[] interfaces = new Class[] í Comparable. class); 

Object proxy = Proxy.newProxyInstance(null, interfaces, handler); 


ME, mih A proxy AAS NT AE , IX NT AA iS , ZA 
Fa FAvaluelal HE. 


TERS 6 - 1024 HATER , ERAS NAKIT. RE, BS 
H1 ~ 1000#SXAJ(TIFBIAZSEYB , ¡Maa RA rrays3¿HBYbinarySearch AEH 
PER NENE. Bm, +JEJH-SZOEAIITÈAS. 


Object[] elements = new Object [1000] ; 


// fill elements with proxies for the integers 1. . . 1000 
for (int 1 = 0; 1 < elements.length; i++) 
( 


Integer value = 1 + 1; 
elements[1] = Proxy.newProxyInstance(. . .); // proxy for value; 


// construct a random integer 
Integer key = new Random() .nextInt (elements. length) + 1; 


// search for the key 
int result = Arrays.binarySearch(elements, key); 


// print match if found 
if (result >= 0) System.out.println(elements[result]); 


tt Exam , Integer XL f Comparablejx[], (VENKE 3 CES 13HJ«E NAY 


ŽE (CE—TEST, UI$Proxye) , jx NSK f Comparable$fzLl. AM, EHI 
compareTO AVA FH f (VIX Z« A ERESHJinvoke73;X. 


E ERE ` RUA , lava SE 5.0 , Integer fk ERT 
Comparable«Integer», SAM , ZS" , PHTBEN;ERUESASBHERGB , CHS CIs 
je la ComparabležEHžEnjse, 


binarySearch 212 FAXA xU PSI : 


if (elements[i].compareTo(key) <0)... 


AF AVA IBS SENS , El AcompareToiJ]8 f TraceHanderžErhHjinvokeJs 
ik. LIDD SHIABAEN , ZIA HEY Integer RA 


comparelo, 


Eda , EIE RA AREA : 


System.out.printin(elements[result]); 


println 5; ZAJAR(tIEXISAItostring, jx NÄARHSKETPEA VANNER E. 


TER IST SAP | 


500. compareTo (288) 
250. compareTo(288) 
375. compareTo(288) 
312. compareTo (288) 
281, compareTo(288) 
296. compareTo(288) 
288. compareTo(288) 
288. toString() 


RIEN, SODBI AEK IE FANE , BNA lte A4. GF 
= BIA JE ComparablejZ[] , toString ikti B, EN HALAGA]. 
&318:5—8523 8JO0bject73;Z Eb CE. 


Fr 6-18 proxy/ProxyTest. java 


1 package proxy; 
3 Import java.lang.reflect."; 
4 import java.util.*; 
5 
* This program demonstrates the use of proxies. 
s * (version 1.00 2000-04-13 
* author Cay Horstmann 


10 */ 

11 public class ProxyTest 

p 4 

13 public static void main(String[] args) 

14 d 

15 Object[] elements = new Object [1000] ; 

16 

17 // fill elements with proxies for the integers 1 ... 1000 
18 for (int 1 = 0; 1 < elements.length; 144) 

19 d 

20 Integer value = 1 + 1; 

21 InvocationHandler handler = new TraceHandler(value); 


22 Object proxy = Proxy.newProxyInstance(null, new Class[] ( Comparable.class ) , handler); 


23 elements[i] = proxy; 


24 } 

25 

26 // construct a random integer 

27 Integer key = new Random().nextInt(elements. length) + 1; 
28 

29 // search for the key 

30 int result = Arrays.binarySearch(elements, key): 

31 

32 // print match if found 

33 if (result >= 0) System.out.println(elements[result]); 
34 } 

5] 

36 

37 /** 


38 “An invocation handler that prints out the method name and parameters, then 
39 * invokes the original method 


40 */ 

11 class TraceHandler implements InvocationHandler 
n Í 

43 private Object target; 

44 

45 /** 

46 * Constructs a TraceHandler 

47 * @param t the implicit parameter of the method call 
48 vi 

49 public TraceHandler(0bject t) 

50 í 

51 target = t; 

52 ) 


54 public Object invoke(Object proxy, Method m, Object[] args) throws Throwable 
55 í 


56 // print implicit argument 

s7 System.out.print(target); 

58 // print method name 

59 System.out.print("." + m.getName() + "("); 
60 // print explicit arguments 

61 if (args != null) 

62 d 

63 for (int 1 = 0; 1 < args.length; i++) 
64 í 

65 System.out.print(args[i]); 

66 if (1 < args.length - 1) System.out.print(", ^); 
67 } 

68 ) 

69 System.out.printin(")"); 

70 

71 // invoke actual method 

72 return m.invoke(target, args); 

73 } 

n] 


6.5.3 FURRE 


DME , $e) SS TREXIMA , JK PAR JE JE ERE. EEC, A 
Eee TWEEN. 7AM , ERIE , HÆRS ERR , SEM 
wal WI IA TARA, 





AAA ET fe FProxyèk, —MUESAR— SEP RAEE, E 
XEM TEProxy HUSER, NTEN RH , FE HUSS iS abp ACT 
fe AARNES, INO, ui 6 - 1028 HAMER , AEEEComparableXj£: 
HJ , TraceHand1er BÆS SEBAS. 


BRB Ses Su SObjectÆFHJAjktostring, equals#lhashCode, ANER 
BANNE AA Tt, xP AM NAR S JAFBRNIESSAJinvoke, ObjectžErhEJH tt 
Pig ( SllcloneflgetClass ) KARNETEN. 


IS HXEMÁVIEZSHUSATE , Sun PAP roxy RE pk NARA SP roxy HAH 


KR. 


FRE TU SR NR HI BE Om, ARES MBAR. MRE, UR 
fs AB 8] ur DUSEL SAS NB YA AB AA KnewProxyInstance ARSA , ABA TH BED 
EEE NBA NIR , tSRJLARIFdgetProxyClass73;Z3AÍSAAX TÈS : 


Class proxyClass = Proxy.getProxyClass(null, interfaces); 
[VEKS EFpublicflfinal, ANSRACEESESCHIBIATBESIABE public , (VESI 
FETE MERO: FU, EA lea MI, AR , KE 
XHETFIX NE, 


BIL LESA RP roxy3HBYisProxyClass ASA AN ER Clas iR ENNE 
— MREŽE, 


A tang. reflect. InvocationHandler 1.3 
XEM. f RESI AN ETI E. 

lan] va. 1ang. reflect Proxy 1.3 

IR [p] Sc HEREDIBUS, 

PAIE SSUES IO DT NATSEHI. 

ATA AA LJA REE ER invoke ik. 
MR 1 SS MESA true, 


FJL , Jar ERIE Ii aro f. eL]. lameda A iV NAR 
SER SERRA MAS. AMT, HACARÐIJI , EFN EE FITTE LE 

(Hes SNe REA, NÆRER Rn, HATER., NEE? 
FAS JS A TEES PAIR EE. 


AHH "ePUBw.COM" 248 , ePUBw.COM #A(KESTE: 2 A KE 


FF Fak! ! | 


BE RE. webs 


ANNE 


A (EHE 


AFR 


AURHæ 

A ERR S VUE ILS 

A Vid 

TERAS F , RRA DUB ASTORIA ELE, WTH AER 
ft, HEKS Ylbug. ESHE , APBENA KRAN TISI FABIEIXA— PT 
EUA, 7AM , festi HADIA I PARA A PER , NAG 


BG I a va å FIK TNES UME DOE PEN bi BSR-J T . 


Mi JEN Skirt ð, UR DEEP RS TERA, FÆRRE 
E BENESSERE FIF SUE ER , RRA BE TEME IX MET. A 
SHRAXASBWRE , BDZ TILE : 


FEE, DIS, S] BER e BS ANAN , Java FFR ETER MITE 
(exception handing) DIE EH VEJ NNE, Java py S Se MK CC ue Delphi 
HAIR FANE FS. HEISER TA JavaflIR RH 


EJEA, ATA Sa LAKOU RE FAHER. Al, KET] BE 
JERE, PANATA tT MARE E, Alt, ALEX ERNIE , HERE 
WAAAH AE , XÆ SE BRST ARNE 
Abr Ss KE At FAS, 


SEP Oey , HARRI IA ue Err, LAY, AREA E 
AMA, LÆR IHT. HERE ERNST IG EE Java HER. 


7.1 INE 


Rt NIavafa FRISTE Y NAE. XX T TRIRHIBEXEEH T (+) Sia 
IRER, KANES MASE , VE TAGER I AEAII Fin, BY 
A IVE SSFH— IE APRENER , ÆRE 
XR HEAT. MRA FEMRE EIER TURA , BÆNK : 


Se SCRI HANE HRAZDNS TR. ARAW ( 2513 ) BRA FAN 
Fe PRE IS LEES SPIRES , RRO AFFÆRER, HEFE 
HE AAR. FASE ES AAN MEAT EAT FE REDA 
TRISTANS ANNES. NT Beng ENER BU , MIAMI PPT Ge 
SH MAFIA , REŽE RS SEA. 


1. HPA taR 


BRS ARE Rae EAN A, BEÆPERSITEE, PATEA 
sk, BRI, ite  APiEREB—NURL, ESKADRER. GANA PINE 
NITA , MIRAME, W ETS HES. 

2.12 ESTER 


ECTS TC, , GRUA. TIEDUURIBE ER T. MRP REMATE 
ABEND. E MESE, FR DER. PURO , FED LES JEN 
EPR HK f. 


3 MERE!) 


MES, DAS EAT. 
4.10 TEE 


ERIKA O Rd ALERT. PRO , FARRER Y —NÄRIER , KATIA 
HA f RATA. MARRS ANA, NG EI PA NATALY 
ip3* , KAEN Tæt TERFN TANIR. 


xd FA APAID AR, RINA ARA 1 ANGA , FIFA GA DAT. 
PARE, A — Mr Be ED D A EAS SL 
PA, RRA. RASIS (RR AB E (TA). AA 
ARANA RENE En 1151, 


ARE, HARAN RABEBZiRIE— NER. AARC BAN 
SUE INGMAR. —“MR EH ATT ARR HER -1R 8 


ia , AUR RE PECAR. 


IE 3 SAP A ÐUNIJÐBÆ , fEJavarB , URREA PRA ANLE Ali t 
HESS , MUA MARA. ERE F HAK TAN 

fg , MENA (throw ) NE T'SI EDIT, REE , PC' "73515 2 
VARE , HARTA. IN, VIRI NARI SAAT , EK 
ELE RASEN IA FREN INE AF SALA UNS 


(exception handler), 


SEI CERS ERASMI, TAANA Tii, AE BAKEN 
EBREHE EAERI. 


Java FINT NEST, FEVNSEDEJKÆTFThrowable EH rr SC FAG 
LABI, Java PA EAR Rea mek, PAPS E CDe e, 


E7-1EJavaR $ BRP MM ATREA. 


| sm an dl 
—C 
fe 
— A ama ll 


| | Runtime 
| , H | 
| IOException | | Exception 


— mmm mm mal 


bris 






















7-1 Java PANER RS EXE 


PETE. FAIR EYE HH Throwable amk , (HE F) EEE 


NIX ` Error#f[]Exception, 


Error ERRE Y Javaa T KSO NAN RK ISTE ees, MATER 
MIZI ASE SS, URD Y O IE EDP, HR 


IHR ZIN, BREAD f . DINER GL. 


frigitJavafgFERES , SK tException aK. NERD TD 

x: — TD NIKE FRuntimeException ; 55— 143 x EJ Either. X239 23 
HIMALA: HERAS DAA EJE T RuntimeException ` MHA LAs , 

(ARFR1/ OASIS AAA. 


JRZE-FRuntimeException8) ESSE XE NA) LEIS? 
ME KE FF RuntimeExceptionhy == Bis : 


"SÜSS Up unt Luet vc eption ee , AAMAS Æ KES AIBA 
SUN. MAJÈ MINASAHE Ar ray IndexOutOfBoundsException 
SHE; MABJIREASEZ BU /InullKitZÆnullPointerExceptionF 
FORE, 


QO ASAE Se ? MEJE Be E Mr re TECH ? US. , KPA 
(AT BE EC HE TEZ BI Ces 7. Ale, "FETE ATA 
IS. MAREA TRENES. 


Java f ali RÆ FErrorSskRuntimeException3SH9ETE RAMMER E 
(unchecked ) FE, PPB AR AVIZE (checked) FF. REA MRAR 
WANE , AAAH. MEI AAA ZE R wie Y RENE 
SS, 


El : RuntimeExceptioniX N'A ÁRZSAALLAGE;B. SEE, Ære 
TE RAPER HEISTE. 


Deo: enano E 
CHARTER AE , — ME@runtime error ; $—NElogic error, 

logic error fH4FJavaFAHJRuntimeException , EFTER PHI SAGA] | 
runtime error SETE BT AS FRAGA TS ZAIRE. ERES Java 


-HBSdERuntimeException R. 
7.1.2 ARTER 


URIBE) y AAWENNEN , BAIJavaly ADL ÒFÈ. DX NERE 
FB NER SAIS RITA , AE RARA HI AGA ETT 
AFR. BA, — Bib FABIAN A OT REIS E NBI RAEE, KANAN 
T, Alt, HEMNES HESA NN 218314 ERR HI fs IOExceptionÈS 


AIR. 


Let AA HATS Re Aas. Ren LAM ABRIR NI API] BE 
FOC ESSE AS. GIMI, NÆVER Æret KJ FileInputStre at 44 
aaa (EKMAN DIES ARIS UO, ) 


public FileInputStream(String name) throws FileNotFoundException 


DNA BHT LS MANE RASE AREH Strings GF E-—FilelnputStreamXi 
2 , (BE Bei H—PFileNotFoundException FE. URRE TXINERA 
pu, FAN SASA SY C *HFileInputsStreamXJZ , MEM 
FileNotFoundExceptionZSXjZR,. MEX DA ZERO ST RA NA , la 
(TAS ARAM AFFE , LMRDBESDASFileNotFoundException3Xj 
F. 


EACASJNAK , SUNGHA BJ BANANA ALA. EH TLA EEH 
PiAPAthrows PH SARS , TA Fri e Athrows PA, EHE 
Al FAST IZ URS: 

1) JA MUKA 8895; , GIR, FilenputStreamt41ass. 


2) Rise PAAR , HBA Athroma Silu— NESSE (FHI 
¿HHBS rz throwiZ4) ) , 


3) fue , BIR, a[-1]=02= 0H — + 
ArrayIndexOutOfBoundsExceptioniXH#HJIESAFF. 


4) Java EH NST EH MAP SPIR. 


URSA EZ , ME Era MANES RA REM A. A 
(TA ? AMA NAHI ZA TA — VILT Bak. WRI AUB REJE 
RX NVES NS NASHA. 
XT FARE O BER ERA Java , MIA RRA AUD ( exception 
specification) , (ED ANJ ERA DARA A. 

class MyAnimation 


public Image loadImage(String s) throws IOException 
( 


RT 
} 


URN EB RWS SSE BAH , BARONE AR ES AP AAA 


FER. SSHRC SIB. W NED NAF : 


class MyAnimation 
public Image loadImage(String s) throws FileNotFoundException, EOFException 
d 


Mé 
j 


(BÉ, FEAR Java IE BER , BDMError4kKEIEIR. HOES BAER 
Wen ABLE Dee , AA XJ RI SLE ERE 
HJ , tBAMZABSBMRuntimeException24k7/KHJABLESIEZAFÈ 
class MyAnimation 
void drawInage(int i) throws ArrayIndexOutOfBoundsException // bad style 


pee 
j 


paaa STEK BUE. P. MR AAA Fis VANTE , HUN 
AS BSAC ZIRE PAYPAL , MA EAR e AJO REE 


[T 


RAZ NANA AA RUN Se Ss , MABABA IE) 
(Error) , FAME ( RuntimeException), WRD ASAA HRS 
PIBER ÆNSERE , MER Al MAA. 


SX , WEDÉAAIZYAJ PE LAAIE : PR SARS, vollt, MES 
SFÆRE AZ M, BIEEthrowsilib. Ha, SERNA PRE 
ER ISÆR en Ete INI BRITAL. 


JE EE EEE 


H APAN RA BIGA (BRER , FRAP LA BREA , 
Bee ATO ). Al Ne , NEST ALAN HSE 
Ar, SIDD, HI, REH 
JComponent.paintComponent737A , AFERRA ASAMI , PF 
LA , BxEXRSpaintComponenttb/F-BEHULtH Ize 


RRP- NARS TÆR, mix SE NSERASEØIRT , 
US METANA RT BU EH MIXTA, KAR NAMES PTS FW 
bal , FileInputStreamfiågsA AFA PJ BEL —PIOExcetion FE , AMAT 
MERMA ER APIOException++ HE. CHERIBEZIOException FÈ , tbnJBexe Er 


ZENS , BI, FileNotFoundException, 


Down. JavaP#IthrowsiZBB4F-5CH+FRBIthrowi DËST , (EB—A 
ERIKA), 7ÆC++P , throwdtHA Hiei TAT , MIRA ETER VEJAMI. VIE 
Ut, +R STUER ERR. (EE, URIAN KA LINE 
throw? JE , iva unexpectedBajšk , XNA AAE ÆR LEEEFRHY 
HUT. 


PIN, ECHA, URIX BØ wi , AAP RRIS A. HufrjJava 
FB, sA throws HS BJ KAPAREHA HI ZAFE 


7.1.3 SIDD) ee 


(KITE AAA RE SERS. — NA JIreadbat al D 1ETEIKEN— 
NAMES FIS AICA : 


Content-length: 1024 


FAT , 122733 FZ ANNAR Y, BRIAR HAANES AE, HAN 
H PR 


IGER AE MIMO (PLAŽE WSS. BOAR RAZ JIIOExceptionT FURY 
HÆ. 4FARIWISNiSEJava AIX ZARRIN ` EOFExceptionF EFE "TE 
HVINDER , 183] f — NAFREBAIEOFAAØNES" . MESA MENU A. NA 
AUX SRA : 


throw new EOFException() ; 


KA 


EOFException e = new EOFException(); 
throw e; 


NERE CASERO : 


String readData(Scanner in) throws EOFException 


( 
while (i) 
f 


L 


if (lin.hasNext() // EOF encountered 


' 
1 
1f (n < len) 
throw new EOFException(): 


j 


return s; 


EOFExceptionžžihg— PRE NFH HPS ER. SPAS RE PJ LUE NN 
DIE As CHER TES 


String gripe = "Content-length: " + len + ", Received: " + n 
throw new EOFException(gripe); 


TEB ECB , SIT re DT , e EE es E, AE 
F: 


1) KE REÍA ER. 
2) BED NHI VIG, 
3) FKH. 


BR ANT R , NAM RA. BATA, AIIB) 
SATB aie ART VISYE Lo 


Dee : 4EC++ 59 Java, HWE SHEER, RA ARAU MZA. 
ftJavaH , RABIA Throwable saw , MECHA», Sol AH ESRA 
(Bo 


7.1.4 BÆR FEE 


HERA, TRAMA EA ARANA Bele ITO Sede, CER 
BAT, UE aa HAMMER RAE Y . Bili JE EME REJE M— 
Nik ETExceptionH)35 , Bk EK E FExceptionfèSHYXS. URI , EX MIRE 
J IOExceptionHYšE, JIRE , FMAÆNIZ EAS As, MERA AA 
BE, A DEA HAMAR ITM (iEBZSThrowableBJtoString73;A T zi] 
FN ix LSS , Xe AER SH). 


class FileFormatException extends IOException 


( 
public FileFormatException() í) 
public FileFormatException(String gripe) 


( 
super(gripe); 


UW, woll 0 CERN RSET. 
String readData(BufferedReader in) throws FileFormatException 


while (. . .) 


if (ch == -1) // EOF encountered 


{ 
if (n < len) 
throw new FileFormatException(); 


j 


return s; 


j 


v], 
—Jjava.lang.Throwable 1.0 
Má WrHyThrowableXJ£& , ix T XJ GS ES EE ZEB DERI AR. 


ANA PAT throwable IR, XNR RAREN AM NS. UME, FE 
KERR SAB IF DAMA IE eet T r5 i SHE BS. 


HG ThrowablexfRAN FAM. 
7.2 FAFS 


FJAR IL, CADE NEE. XMAS. REGA 
HERI. SÅ, BERITA. BAH P m ST AT X. 


RAD DEI(NMANAR. 


VIRE NA RENA ALA HITIK, Re SIT , HER 

mie THIS , APO senn NA. ITA A ENE 

( applet#0 WANE ) , TERJA Ze, Bf TJEN RMS , (BRA RARE 
FAP FRA ee ( CEUSAGUITEBEB , RULE GOA, HERA 
SERV). 


FABIEN, KòntiZÉ try/catchiE gik., fg try EO FAA : 


try 
code 
more code 
more code 


catch (ExceptionType e) 


handler for this type 


AR EtryT8 BIR FAA IBS I — 1T tEcatch- PBA) , ABA 
1) ED try ERA JER (VE, 

2) FERT catch HE JATE RE AD. 

IRE IBA RFRRSTUR SWR TERI RESS , BARR Hud catch f BJ, 


MISS EPA FEN f—NEcatch FDA AR ERA, BARN 
¡AZAR ( HERA PREJE AIX f catchfa)). 


ITEM EL EAU : 


public void read(String filename) 


( 

try 

( 
InputStream in = new FileInputStream(filename); 
int b; 
while ((b = in.read()) != -1) 
( 

process input 
) 


catch (IOException exception) 


exception.printStackTrace() ; 


E o NS E 
MIFARE. JESIZEJava APIPASINAME , read ABREN — NN 
IOExceptionFæ., TEJURPIEU , HEHE Twhiletfg , A catchF 0, HE 
MMS, IT METE e SE. MES RER LG TRE, MAR 
(BAN GERE ? 


A, KAHINAAN, NESS eS. WRread AiAi y 
fal , Mikread II AINA HAZEL I URANET, , UVA HST 
AF BELINE — IOException, 


public void read(String filename) throws IOException 


InputStream in = new FileInputStream(filename); 
int b; 

while ((b = in.readQ) != -1) 

( 


process input 


PIC , ksa AET throws IBF. URAA SMU ARATE , 
BUS TG TNE , KAGAT. 


OE VIA o RE il , my BEA ADDED SHE 
AMBA AUREA TEZE, 

MGA TIE PETE , ME ANTE apa Dthrowsit B84F, LUE SAV 
BEN AASA EF. 

Gëlle FJava APIYÉ, LABXIBERSET 73;ARIBE Ud SS , ARE 
Pa CU , Ree throw FAA, FEMEN, "ST LER. BRFEB 
FE 3020 Be DS AE ERIE o eT EURIH EV, 

BHAE, xA S^. ASSEZ ` MRS — VEE GN 
AA, MIZ MOJA MIZAH FÆR ( VIIComponentHÅYpaintComponent ) , BKA 
XAND LU ZAVES HE ENA JE — NOSE. TIME E 3AIthrowsrí 
BEFRI MLE RAZE 73 ARTIG AIR RSS. 


Beite: rava, AA 


catch (Exception e) // Java 


5 


catch (Exception& e) // C++ 
Æ FH). 


{Java} , ;RA-5cHHcatch ( ) SWAPS. HI Java tye EE Zab ES 
PAHAK , FALL, FRAME S FRUI tl. 


7.2.2 EERE 


E DOtryiB BREAD] Bike PEER, HAHAHA (AAA ISIBUAEER, 
JUEZA AU ANG RBA MEJAH Catch HH): 


try 
d 


code that might throw exceptions 
catch (FileNotFoundException e) 
d 

emergency action for missing files 
catch (UnknownHostException e) 
d 

emergency action for unknown hosts 


catch (IOException e) 


emergency action for all other I/O problems 


] 


SES ES. RRRS REAA, TUNA 


JH 


e.getMessage() 


SANA (NIRA) , Beer fe Rd 


e,getClass().getName() 
(SPIR ERXSJERBUSCERZSAS, 


fEJava SE 7H, l] NeatchFAFPAJLUBRSVASEKE, BI, (LINA 
SARNA AAA Ee EY , MELIS HH catch FT : 


try 
( 


code that might throw exceptions 


catch (FileNotFoundException | UnknownHostException e) 


{ 


emergency action for missing files and unknown hosts 
catch (IOException e) 


emergency action for all other I/O problems 


] 


HAB SEA EE SS RUIZ [B| TF RKRN ZI HER T FEE, 


bie RS RUE, E MS TIMA 
oeh TARI : 
catch (FileNotFoundException | UnknownHostException e) ( . . . } 


El; RS THEMIS LU e a EE TEE ASER. EAS 
PHR O8—NIMZNHcatchF HIS. 


7.2.3 RMA RSA ae 


fecatch fA Pa Im) NG, EMA AENA EHE. FIFA S 
‘MERE EAT AA, BA, FEST ASE R ŠE ST 
SHE. ServletExceptionMænHE PARES. rs er ler n3 


Dë MENER ERA TRA , 1873 21818 HIE servlet ASAN. 


FIBÉSU Y ØRA SHE OFL AJA ANITA : 


try 
access the database 


) 
catch (SQLException e) 
( 


throw new ServletException( database error: " + e.getMessage()); 


} 


XÆ , senvleException pa suis GA CAME RIE 


A HEHE A , FB SRR REAM “RA” 


try 
( 
access the database 
) 
catch (SQLException e) 
( 
Throwable se = new ServletException("database error”); 
se.1nitCause(e); 
throw se; 


SPAS AT, ELMER NEAR Base RS 


Throwable e = se.getCause(); 


JER EE TS (S8 RIDE. ELLA PMS ARR IA 
Ra SEJAH, 


Oy. MRE IDA PRE ST -CRER MACIAS, BAÐ SKIN 
BT HH. FATA LAX NERE , FEER NAITRE. 





ARMRA RE RAD , PRESENTA, MASS : 





try 

access the database 
) 
catch (Exception e) 


logger. log(level, message, e); 
throw e; 


fEJava SE 7281 , BINABAE NO. [xis EURELA REJAH : 


public void updateRecord() throws SQLException 


Javai xm AA catchik PAIthrowigA4] , ARENA, FAR ATL 
MWN E(AIJException MA ARZESQLException, EX MARCA ARA. rees 
FIRIRE Je SKE Cru EM, (sax tryk PIKAN DRÈFEZESQLExceptionSChi], 
HIN, izefEcatchik PRAE , HONEA Athrows SQLException Ef 
AAI. 


7.2.4 finally y6 


UD TÐ, MERLIN PRAGA , TFiErHX NIA 
ÍT. WRT BRS SERA, HAHAR MAB CAE , VURDER 
IRMA ACA OAR , PARSER. MBER FERD 
ENNA. BE, DIR SRS , KÆR E T 387318 
BRATT ELISA. — MEE CADA ` MERRIE, 


JavaB -WEHHIFAIE,BMafinallyf t. MEM A Java PASS 
Ali PE. MURHA Iavaf SHURE , ME ER BIAS ENE 
FANER. SINSEN LER AINA. AREAS, SIA 
FESTENE ÆSER ER SER, 


REBECA RA AU , finally FO PAYAT. TE RAAB , ER 
MERA PAN, 


InputStream in = new FileInputStream(. . .); 
try 
| 


ff 1 


code that might throw exceptions 


) 
catch (IOException e) 
( 


// 3 


show error message 


) 
finally 
( 


Vë 


in.close(); 


// 6 
Æ FER, S FARNA Finally F4 : 


LIA 01 Ee, ERRE F Brest UY ET RP , A 
E+H4TfinallyF DPI. BG, ARSRAAATtryiB BJIRZ REA). tL 
Sid, HUTKNÆRJL, 2. 5. 6%k, 


2) fH PfEcatchf AM ARAB. T+ LEA SØIHRLÆIOExceptionAÆ. 
EME E. REPA Ttry EEA PAPAS , BAR ERIE. IK , 15 
HEL try BIR HARRIS , API SIZE ACH catch FAAS , Ela 
HTfinally FARE. 


MmFAcatchF SAWER | ERT try EALE FEN. TERE, 
Du") 3. 4, 5. Gänn, 


MISS Catch TD S TR, FSR NBK NAIA. Gx , NAT 
141, 3, SAMER). 


3) BES PEE, (MR PE ETJEHcatchf IAN. TERAPI, TE 
Fett rw OR AAA TEO, HE EINE, 1689 , Rr tryTa A] 
REPARA, AA HVUTFinallyFOPØNEN , HERA IZ ANA 
Ho EXE, mitt, 529185, 


tryl&BJAEJLIRBfinallyfe), MiSBcatchfH), RI, NEIXÆtrylad) : 


InputStream in = . . .; 
try 
{ 
code that might throw exceptions 


finally 


in.close(); 


Tl ttryð AJK PASABI , finally FA Ain. close ( ) BASRA 


fj, SA, WRABER -CRE BRASA , HERMAN 
catch FEAR. 


SEL, MINIMA , BUER finally f6 FFT ARY 
oe, PERES HEM. 


O. RE , ERS try/catchilltry/finallyiB Sir. IXHALER 
KAASE. ian : 


InputStream in =. . .; 
try 
( 

try 

( 


code that might throw exceptions 
) 
finally 
{ 
in.close(); 
j 
catch (IOException e) 
show error message 


j 


AEItryis ik R8A— TRÈ , MARANAN. JNSAItrylB RR 8— 
MAG. NARS Oe. RAM DAMA, MNAKBA- NN 
BE, Mize zie finally fa Poa. 


9... : finally FA BD BreturnjEs)M , SN NASABING. E 
igh Aretura Mtra ik RE. A AIRE , finallyf ØNSKA 
(7, UR finallyfØfBB—Nreturnaa , X P ixIBl fe RES = RIA 
(8. 14 TSM : 


public static int f(int n) 
( 
try 
( 
mtr=n* n; 
return r: 


j 
finally 


( 
if (n == 2) return 0; 


RAAF (2) , PAtra DARRAR r=4 , FAfTreturnik5]. All, Æ 
FARIA , YXS8EVG finally 8 finally HES , Gr 
NES an SHIRE. 


AME, finally TBS RAN. VII, BERN MARCA A. 
ee 2 BES AE NEO HERR ERNA. 


InputStream in = . . .; 
try 
l 


code that might throw exceptions 


} 
finally 
{ 


in.close(): 


WE, fBistEtrylB HR Pay CASH f — EIEIOException]FH , KERBRÐ 
RAN AAV BST Ge PUNE, DAfrfinallyiB8JER , Rb Loser, m 
close ia AE Ar BEH IOExceptionf”. SENSE, URAIA 
AEE , mbH close 5 ARF B. 


KSE, APR PARAR RE ABR. WERE SHE , EFN 
ORDA EE IS 


~ 


InputStream in =. . .; 
Exception ex = null; 
try 
( 

try 

d 


code that might throw exceptions 


catch (Exception e) 
( 
ex = e; 
throw e; 
) 
) 
finally 
( 
try 
d 


in.close(); 


catch (Exception e) 


d 


if (ex == null) throw e; 


FANE , Fr n TRE, Java SE TRAMA AMES ARABES. 


7.2.5 Tp HJtryiat] 


xd PLA REB : 


open a resource 
try 
( 
work with the resource 
j 
final ly 
( 
close the resource 


j 


Escala NE f AutoCloseablejZ[]BV2S , Java SE 77JixTh( VAGE TUSE 
Ky — PRE RARE Az. AutoCloseable2 DlB— TA : 


void close() throws Exception 


El: ANN, KA-- PCloseablejž[], ixÉAUtoCloseablef]f ip], WH 


&-—^'close7jik. NI, XX T 7J37APSBH7JUtH— T IOException, 


TET RAItryiaf) ( try-with-resources ) REIA : 


try (Resource res = . . .) 


work with res 


tryiRiBiHHT, ZCBEAMSRres.close( ), TIG SHAG , KEAN 
NN ÆRIN ABD : 


try (Scanner in = new Scanner(new FileInputStream("/usr/share/dict/words")), "UTF-8") 


while (in.hasNext()) 
System.out.printin(in.next 0); 


EXT IAIE8RIRHUHS, KARE TEEN , AZWARin.close(.) 737A , MGE 
FH f finallylk—£, 


COLES VAR. GAN : 


try (Scanner in = new Scanner(new FileInputStream(" /usr/share/dict/words”), "UTF-8"); 
PrintWriter out = new PrintWriter("out.txt")) 
I 


- while (in. hasNext()) 
out.printIn(in.next().toUpperCase()); 


MES MAUR , inflout#BèXia]. VIRA FEED IV FIRE, SEAN 
#REHJtry/finallyi8E], 


EPOCA, UR try ang NAG , müBclose77Zt5300— MR , DH 
TA NER, TERA EDREAL D. ERASE 





H , close DAW HARSA “ABE” , REFESBBEDNÈX, HH 
addSuppressedA AA MENTA E. WUER Welt E SERGE , PILING 
getSuppressedJ5;& , E2185 M c1ose73;Z EH KANIN EI. 


IRB EEK EMI Nata, REBBAWAR , MER AEG ER ARR 


Eige: mamorae cat Fan Minallyf9, REF 
STEEL ET, PIERRE , — MO RN ARA S RA SETE 
NER. 


7.2.6 DUE ira 


HERR HI ( stack trace) NIK AER VE , CHÈ SERIA 
HAMBRE. BACARAR , Java FILES AL, Tu; HRS 


AAAH], OEA BAK, 


aJLUWARBThrowable3SA9printStackTrace/3iA10|9)] HR HUB] CANTERA S EA, 


Throwable t = new Throwable(); 
StringWriter out = new StringWriter(); 
t.printStackTrace(new PrintWriter(out)); 
String description = out.toString(); 


D EI Fi AAI AEE HgetstackTrace nik , ES SR  StackTraceElementXj4 
HJ—^ 24H , ol lët e AD AIR DEZE. (AI: 


Throwable t = new Throwable(); 
StackTraceElement[] frames = t.getStackTrace(); 
for (StackTraceElement frame : frames) 

analyze frame 


StackTraceElementER ARIAS (FES MSV VIT SAIS , BT , 
YS EE SKAM ARA Aik. tostring AE ABE RE, 
REIÐAR ASR. 


#s5#)Thread. getAl1StackTrace77ik , ET petèt. FRÁ 
HABAN NANANA : 


Map<Thread, StackTraceElement[]» map = Thread.getAllStackTraces() ; 
for (Thread t : map.keySet()) 
( 


StackTraceElement[] frames = map.get(t): 
analyze frames 


fXMapiz I STEEN HAI ARIAS ARIANE, 


Zeep: - 1$ TED IAN REE d. BIO, AR factorial (3), 
ISFE YING : 


factorial (3): 
StackTraceTest. factorial (StackTraceTest. java: 18) 
StackTraceTest.main(StackTraceTest. java: 34) 
factorial (2): 
StackTraceTest. factorial (StackTraceTest. java: 18) 
StackTraceTest. factorial (StackTraceTest.java:24) 
StackTraceTest.main(StackTraceTest. java: 34) 
factorial (1): 
StackTraceTest. factorial (StackTraceTest. java: 18) 
StackTraceTest. factorial (StackTraceTest. java: 24) 
StackTraceTest. factorial (StackTraceTest.java:24) 
StackTraceTest.main(StackTraceTest. java: 34) 
return 1 

return 2 

return 6 


FEE 7-1 stackTrace/StackTraceTest. java 


1 package stackTrace; 
2 
3 import java.util."; 


* version 1.01 2004-05-10 


4 
. fa 
s * A program that displays a trace feature of a recursive method call. 
s * (author Cay Horstmann 

9 


"| 
10 public class StackTraceTest 
u í 
1 [** 
13 * Computes the factorial of a number 
14 * Gparam n a non-negative integer 
15 * Qreturn n! =1*2*...*n 
16 */ 
17 public static int factorial (int n) 
18 [ 
19 System.out.println( factorial (^ + n + "):"); 
20 Throwable t = new Throwable(); 
n StackTraceElement[] frames = t.getStackTrace() ; 
22 for (StackTraceElement f : frames) 
23 System.out.printin(f); 
24 int r; 
25 if (n < 1) r = 1; 
26 else r = n * factorial(n - 1); 
27 System.out.printin("return " + r); 
28 return r; 
29 } 
30 
31 public static void main(String[] args) 
32 [ 
33 Scanner in = new Scanner(System.in); 
34 System.out.print("Enter n: "); 
35 int n = in.nextInt(); 
36 factorial (n); 
Mo) 
38 ) 


al, .lang.Throwable 1.0 


HAEA "EAR" Mié—(ThrowablexiS. 


—— 


He W[F]this5|H. 


ASAN NIRA ÆRA" DARI. URIX 


null, 


AX (Sx T XJ HUS HETER ER. 


IZ 


oo 


H 


SRDNIFIZEN “RA. URENIREERZEN BA" 


11 r 
RIA 


, WI Tr 


, itj 


IZ 


ol 


J^ ERIT "ME" SE, BRAIN tr 2H , AH tt Fclose 
ld PAF. 


(SEA BRI "AE FRE. TRÈ, RES AEI trys close 
ZUR A 


API ° ° 
ari java.lang.Exception 1.0 


AGE “RA MET PARMA. 


API 
al, .lang.RuntimeException 1.0 


Bien "ER" fjje—PRrRuntimeException)y FJ. 


A 1.4 
RELATA TANIA. NE NEBE, NiREnull, 
REX SITET AAT RATE. URIX MEE, MRE- 
RENS AN ITAISITASX IATA ÐI RÆ. 


REX NTIN AA. MISS <init> ; ROMA 
<clinit>, KEISAR ABNER. 


URIX T 76 ERSIAÍJH]TE— TA EF , Willi [B] true, 


UERFARNE , REI MIRA. NAB. ES FATE. 


7.3 EF STA 


Hal, FEIE <i SIER ENN. BEER GO of ep 
KS E EP SED > ARGE ; FALE RAR SEA. BRINA NA 
Bill (REZO ) BARES. NGARAN LPR, 


1. RANE BS VES BASH 


(FAA, EERS TET, ist LADAN A ES EE CHER 
(E, fESEMSIBREER/EZ BU , GESEIS, 


if (!s.empty()) s.popO; 


fe ROR, ETT TERESE. Mia, #BZREmptyStackExceptionF# BRKE AEA] 
Be HM. 


try 
s.pop() ; 
catch (EmptyStackException e) 


j 


EUA LEE, JEFBisEmptyBSJhANiaTTBJIR]7Je46se Tb. FA 
EmptyStackExceptionHJkRAJA4JHTlH]JJ21739€7%, 


JUEN, SHAT RAUL , IS br TE KABI SAA, Alt 
ENFERME: RESA Bt MEAN. 


2. RIDA RE SE 


RSZ EFS JIR SS Ries RE TYRuvRItryð gikt, 


PrintStream out; 


Stack s; 
for (1 = 0; 1 < 100; 1++) 
( 
try 
( 
n = S.popQ; 


catch (EmptyStackException e) 
// stack was empty 
P 
out.writelnt(n); 
CAM (IOException e) 


// problem writing to file 
) 


had 


PRE USS SU IDEADA. BA NRT KINI. TEXX 
E, FEAR 100 MA , ACFA MUFF. (BIZEN, IX 
REP NA DF. ) WR SD), Wl EE EE ` MIR MEH 


ANAE 
iz , MIRES THEIR. HIN LIPING, AE JI ALRI]. Alt, AVÈ 


GE MIS BRE NAB ORE, DA, SER NFA, EMER 


ARANA. 


try 


( 
for (i = 0; 1 < 100; i++) 
( 
n = S.popQ; 
out.writeInt(n); 


) 
catch (IOException e) 


// problem writing to file 
catch (EmptyStackException e) 


// stack was empty 


XRB AER MIZ TS. PARES APRA TE, FIE 


HEREDA. 
3 AR EERE 


BER iHRuntimeException FE. MZSKES Ms SNS SKOR CH) Fr S 


Ho 


ARA ThowableR E, All , SISTER MUSEE, SEP. 


COR Sj SEE ARA. ERE EI, FEA See 
HER. (GR, HI REHAR TIHA, HANEP REA 
JEAN PI DIS, ) 


A RE INE SAR ENN AE AUR, Ga, FETE 
— NEFIT, #BEENUmberFormatException R ® , 2AEISTAERAkIOExceptionEk, 


MySubsystemExceptionH9 fès. 
4. FEHR 


fElavarh , ERRADA. RRS T NEBR ERA, M 
RIKETS FERIA, BA , RES AASE RNE 
throws PES, MEAR E os R FEET ANN 
AARNE ASE, BIK, AZA AR : 
ali, Image loadImage(String s) 
try 


// code that threatens to throw checked exceptions 


catch (Exception e) 
{} // so there 


ME , XESS LAS. BRIERE SS, GINGER. BD 
ERES RES. IRANA RJE RES, UMAT TIET, 
SAA, Al BENTE 

SSW , EERE. ARIS SAA VIA 
BI , RE AUTE, KALA NG AMET ? GSN , RE 
Hj , Stack.pop212[8)—Mmull, ADI NAE ? AI ` EEE HÀ 


AH—(DEmptyStackException SE ELL EH NullPointerExceptionf 
HELT. 


6. NEA HERE 


BEEF FANE TANZANIA IFE. RASH SS , Pl 
YA , FileInputStreamføiågsakreadLinenT;g , IX ET AMS AN BETURIAA LA) BE 
FER. BIL, BERT ELERS EE ET : 


public void readStuff(String filename) throws IOException // not a sign of shame! 
d 
InputStream in = new FileInputStream(filename); 


) 


SE DT AEA RES Bu, KADANS SIE. 
ER IS. EA “EA, Ra". 
7.4 (PRS 


E— NAG BSP REINER? , MESTRER. Æ NERVIO, 133 y AN 


A te (EATS 
7.4.1 MS AEG 


RIST IG, HET ATARI NGI. HIM, FETE 


double y = Math.sqrt(x); 


3l Je, XEN MERE. RAZ : ERIN MTR EVER , MENG 
RATE ME ; AXE SAWS MIX NTA KCBS Bede em 


NEY. ATI, TERETE , LER "FEN BOSSES ER 
(E, `48& , AER : 


if (x « 0) throw new IllegalArgumentException("x < 0"); 


(REX US — AREA, Bs PASA ii. URTER 
PEEKENIXAASÈ , ERE TRAZA. 


rast ssi AAA Hs, SAAD , DUE MY 
(OUE AE E TH E, 

Java f £95|NJ KÉ fassert. KIUKA Hl, : 

TH 


assert ATF KRA. 


XX PARU ALAN Pasi URI false , WIgüt—^'AssertionError 
ET. ÆB nit , XuAxVÉHEIEAAssertionErrorÉS9f4n&gs , HÆREN T 


El FAR BAE BÆ Æ ME RE. AssertionErrorXj 
SSES DS , At, ASI BEZELIEISYIE. EIA ` 
MEAT, Wi Rite s PASANIN , PASAN 
SAUER. 


BEAT Se Xe MERE, RFE ER AER NANSENS 
assert X >= 0: 


BLA IS xHIS ESS assertionErrorY& , MMA] LÆRE EITHER. 


assert x >= 0 : x: 


Do... cenas E 
H, NEAS SITE] sk, PIN, Hassert (x920) ARK, BASTEN HS 
Wiki ^o-0" , ZEJavarh , RUANO. MER 
BENK PARA , PIO EUR AR ERIE LE 1888 As sertionError Y% : 


assert x»-0: "x»-0 
7.4.2 RAMSES 


FE NBP, MamsH. ole! oenableassertionsgk eat 
AA: 


java -enableassertions MyApp 


RRE, CEASA She Sate. AUA ER NN 


#3 (class loader) HRJDJB6, SKER, SIRS Rtg , ALL, 
AEE PIETER. 


BAAR TRE TARAS, GIMI: 


java -ea:MyClass -ea:com.mycompany.mylib... MyApp 


Xp SISI EM Class KLIMA fEcom.mycompany . mylibBBAIEHITEPAIITES 
WETS. N-e F AÐ Ð PN ASK. 


ALBA -disableassertionsak- dad HE AMEX TIET) Dr : 


java -ea:... -da:MyClass MyApp 


RES JE HK IIa: MX, MER ARA VR. UAE HAA Tt 
BASERER AMES. 


AD, ARMAR ARK Say - eat datt Z Re ASIBBESSAZSMEZSAY "AA 
X" E, WT e , FE(#Hi-enablesystemassertions/-esaFXA 
FS. 


(HE PETITE AMARA SMA. BAYERNS ESSEN A FEHJAPI 
ER. 


7.4.3 FRAMS ke SES 


{Java pAn , AE TARRA RALE]: 


(TARMA EA e ? t Fëll: 


Alte, AASE BATES E f PASTE , Bet BW 
AFAR UE EGA FE. MERAH TEN RAR NAPA 


RIVE. 


RAE— NÒ TI RS ` Há ANS. SOMA AMS A MERA F 
820411510 ? BP NAG , 7 MX NAAM. (BISSEN 
MF FA. 


Sorts the specified range of the specified array in ascending numerical order. 
The range to be sorted extends from fromIndex, inclusive, to tolndex, exclusive. 
@param a the array to be sorted. 

@param fromIndex the index of the first element (inclusive) to be sorted. 

@param toIndex the index of the last element (exclusive) to be sorted. 

@throws IllegalArgumentException if fromIndex > toIndex 

@throws ArrayIndexOutOfBoundsException if fromIndex < 0 or tolndex > a.length 


LA vold sort(int[] a, int fromIndex, int tolndex) 

Sada, MRAZ T ASI ME , KAMA TRO. MEDIAS 
RACER ET. ORINA PAK , Stu TIA ME , AN 
HÆR MB ATAR A. Alt, XEERMSTAEE 


Bizkit Ba FE null? XBAXEÈ, ZaEnulllt, MX NASAAIIE RBH 
DM RDF ANITA. FEDME F , VE HEH MIA ix PARE REUS 
UT EH — NS i=. 
PATIO BRIX AD AAIE mír] MIKA] : 

@param a the array to be sorted (must not be null). 


DE , KÒD ANA ANVWAYE ` AO Anu 1186 AIX Sie , HART 
NAAA EAS : 


assert a != null; 


TELE EDS LJEM ABE (Precondition), YID ANAA 
BI, BRATTE FARENS P LET. (Zt RAAT 
FIF, Bakes, E ÆRA TITAN BE im EX NAJE AIFAJSAI,, 
TAHI BSD, HEX PIET LAVT EAS HEF. SE, AFA 
WATS , Zä DEER ENT , SSE. ARS 
Maa, Bia Æ nul liste , XENA FST Nasa JAL E. 


7.4.4 JH REA 


RAFFO ADAM RA. BFR 
http://docs.oracle.com/javase/6/docs/technotes/guides/language/asse 
ER: 

if (i %3 == 0) 

else if (i % 3 == 1) 


else // (1 % 3 == 2) 


EAR TABA, ERA = eg 


if (1% 3 == 0) 
else if G % 3 == D 
else 8 

assert 1 % 3 == 2; 


j 


SR, RAPAS TS — FINI E LAS 
GR URI IEE | FIRE, 1802. MRIÆRIE , WRAN EILLE-1A- 


2, FAM BRA) Ai SERIE , MIH, RITER TZ BUISSFH MITTE : 


assert 1 >= 0; 


Aa fa], RIA TS ANE KATRÈ. BJECAME, 
Bre x ET ERAT EARNE TER ` MARE HE eT 
ERRARE LUE HARE LA. Frënn HIE, 


API 
al, .lang.ClassLoader 1.0 


xd Fini SEGS DELAP ASA, WRIA ENEN ARRENE AS , Mi 
ERA ZA. 


EA ES 
Tae BRS EPA , PAKANA. 


ID ART ŠNO JE ARGA, HAHHAA MA US DEED 


JIH 


7.5 CRH 


& T Javafe Ee Ra RASA PRAN sy stem. out. print ln 53418 
HARE RIA TAME FRE. SÅ, —B RDI, EXE EA) 
MAH, MARE PALIN Y DE, ARSA BALM 

System, out, print ln DDT, I0KHSAPIMÆN J AX T IRISRITUI TR. 
Kai ap (OH R. 


7.5.1 BAHR 


FE PATA es, JWERÈEBHSIC (global logger ) HAHH 
info: 


Logger.getGlobal().info("File->Open menu item selected"); 


EAE F , ISARR DEI FWA : 


May 10, 2013 10:12:15 PM LoggingImageViewer fileOpen 
INFO: File->Open menu 1tem selected 


(B©, MESA (UmainHég ) ÅR 


Logger.getGlobal() .setLevel (Level .OFF); 
VSA ANJA S 
7.5.2 BRHF 


MARIE “EUA, FAS MAR ( industrial-strength ) 
Hå. ENE LAMBERT , AÐ SÍ BRA FAVNE NE HSG RES 
FR, Me ALAR Aroa. 


nJLWRdgetLogger73;A BEKKEN RR : 


private static final Logger myLogger = Logger.getLogger(“com.mycompany.myapp ); 


Ü = AYE] AA A NORA ARES INIA, AS INMETA 
^E , EG LEER PE, FH— ÉSSEFiASILSZESAY—N51FA. 


SSA , HRAM BRESAR. SAL, SAA, Host) 


RRE. “FER, -BA FSEK AZAB , (BE 
AH ARA ST ZBH RERE, BI, OSEA com. mycompany HSICR 
SES AS, BO TICZEStE SWAR IA. 


nda 


BR, IA RTT BIER : 
CSS, RIDCSRBJIS VAGN. BALSA AR. IR, 
logger. setLeve] (Level . FINE) ; 
DUE , FINERTSE aC LACR BR. 
FIK, AE EA Level. A Lt ERA RAI , SA ER Level .OFFAMMA 
ZM aNENiCaR. 
NIABA NED UC : 


logger.warning (message) : 
logger. fine (message); 


ER, AA EA logar E kal , BIKI: 
logger.log(Level.FINE, message): 
O: : ANYA SEO f INFORLESAGIAATAICSK , Bit, MASA 


CONFIG, FINE, FINERAOFINESTE RE OR ARE BIFE |, (BE) GRE Em MIZE 
SEE 


0... : MISE RTT AJ INFOSKA BK, MURANO Sarap Es , 
SAJAHJ A ees RST INFOR GER. ERJEESSRJPAJENHSSS NT. 


NANA DIOR EOS Hå EEIŽE A Or , HERA ERAP. 18 
Æ, UREN ATA TIRE SOUL, NAINA. HA, PILA 
Blog PAIR YA Ah IAAL , XVT737ABJS2 0473 : 


void logp(Level 1, String className, String methodName, String message) 


NEGE FBSEERERPACRHJ73 A : 


void entering(String className, String methodName) 
void entering(String className, String methodName, Object param) 
void entering(String className, String methodName, Object[] pararms) 


void exiting(String className, String methodName) 
void exiting(String className, String methodName, Object result) 


YD : 


int read(String file, String pattern) 


logger.entering("com.mycompany.myl1b,Reader", "read", 
new Object[] ( file, pattern )); 


logger.exiting( com.mycompany.mylib.Reader", "read", count); 
return count; 


} 


(ERIC RIF INERZRSUTULSEREEBSENTRYTHRETURNZEUIBBS A Ic. 


El. ERE ` ERR , Object [JS TERDA ARNES , WES 
BAUR ( "varargs" ). ao 
logger.entering( “com.mycompany.mylib.Reader” , “read” , file, 


pattern ) TExUJSR3IX NHAT. 


SS II NN BS 
IR PORN SAAR, 


vold throwing(String className, String methodName, Throwable t) 
void log(Level 1, String message, Throwable t) 


HANSE : 
IT (en) 
d 
IOException exception = new [0Exception(". . .”); 


logger.throwing("com.mycompany.mylib.Reader", "read", exception); 
throw exception; 


catch (I0Exception e) 


( 
Logger.getLogger ("com.mycompany.myapp") . log(Level WARNING, "Reading image", e); 


HAI throwingFJLUILs*—ÆFINERAIAYICSEAI ÆLATHRONHYARVESE. 
7.5.3 |ZI HS ESEBESBUER 


n [381 m ELO ES NERE EI RAME ST EH, TIMES , MANE 
J 


jre/1ib/logging. properties 


OHA TREXIF, Mey java.util. logging.config.filefflfiZEJJ 
Bog (BJ lalu Es , HA Fl] áp DEAR : 


java -Djava.util.logging.config.file=configFile MainClass 


0... : AREA WM EE, Emain (IZ Allo. WERE 


mainFyÆsystem. setProperty ( "java.util.logging.config.file", 
file) , tB8ÈiEHLogManager.readConfiguration ( ) KENA SEE 
Edo 

SRREME OM SL DIE OREA, HEER KERE FEBLI Fa S4T 


. level INFO 


ETA RA ASRS CHA CR all 


com.mycompany .myapp. |evel=FINE 


Tien, HA RICR Se So e DKG SS level, 


ERRATA, HINIRAM ES RIASRIGE , MEMES. 5 
jh, IE WAGI. HIS LABIFINERGIATAA , MAGAT MIKE 


java.util.logging.ConsoleHandler. level=FINE 


Ó = roer RE RAEI, k , H- 
Dcom.mycompany . myapp . level=FINE E VW Ate AN A NOR HP 
IM, 


0... : ExlE2lJlava SE 7, Logmanager2SH JAPI KARA ESKiEjd Preferences 
APIigEjava.util.logging.config.classill 


java.util.logging.config.fileÆlt. KANI, FEBS Javabug 
GE ØS 4691587 bug ( http://bugs.sun.com/bugdatabase ) , 


El... = HS lt Fm java.util.logging.LogManagerZ34 ME, HILAIN 


java.util.logging.manager ¿FUE MIR AR VTA FREE NAIA 
meta. BIN, FREE BER, AM AMARE 
K. AAMT java.util. logging.config. class KARE |FIZEJI= VA 
Z, AETA AREA EEH. AALogManager Nn er 
APIS. 


ISTHE , ER] jconsolef#/F BEKKER. AX RAR 
www. oracle.com/technetwork/articles/java/jconsole- 


1564139.html#LoggingControl, 


7.5.4 XIE, 


KITE SE RE ASA, LAELEÈEESKAIAP #9] LISE. MARRE 
A LÆSERE. TAAR — PESH NEA AE 
ICH ZA. 


PLAIN HEF OS (resource bundle) FJAR. ROA 
S MEX (WEEE ) RAS. BIO, ENERO TREAT 
EB “readingFile” DIRK DI "Reading file" VÆNNE) “Achtung ! 


Datei wird eingelesen , 


—NMEFILLBÈZ VERO , NAT, ARTA DSR. PICA 
EVE (3lIcom.mycompany.logmessages ). HSA Ne) MARS 
FH, AE JE MER BES, RIGA (US 
com/mycompany/logmessages en.properties (4H ; (EE REF 


— 


com/mycompany/logmessages de.propertiesXtrH, (enkldeEiESAid). 


FI LIG PE VG N RE FRA AEREA, LAMResourceBundle2SElzlitex c 
METE. KEAN, BARI PANA : 


readingFile-Achtung! Datei wird eingelesen 
renamingFile-Datei wird umbenannt 


AKA Zeep , JÓRÆTMÐ AÐ : 


Logger logger = Logger.getLogger(loggerName, "com.mycompany.logmessages"); 


Na, 73 Beside ERRENAES , MESA RASS, 


Jogger. info("readingFi le”): 
AZA LAB PISO ESA , Allt, (ABA 114410). {1} 
S. HIM, BARRE POA , RMA PIA : 


Reading file {0}. 
Achtung! Datei (0) wird eingelesen. 


ZE. 18088 FAB AA rh USE E Ke : 


logger. log(Level. INFO, "readingFile", fileName); 
logger.log(Level.INFO, "renamingFile", new Object[] í oldName, newName |); 


7.5.5 NMH 


HENNE FI, ASICSSESISIDLZAIKAlIConsoleHandler, HEHE 
System.ernifiP. FUE, ADICGRAAS IOR NJA MERA, MAZA 
ES (mea " ) A—(ConsoleHandler, 


SACRA T+, SEEESRUJEH HIRE. NT NORIA SCR, C 
o k RE RIH, Heia MAZE 


ANA Sb ESA HDR RAI 


Java.ut1l.logg1ng.ConsoleHandler.level=INFO 


SC Sr aua , MIME ES ARPA HS SRG FINNE SSN 
Al. 559P, XEHIASES BOE E , THE CAME. 


Logger logger = Logger.getLogger("com.mycompany.myapp”) ; 
logger.setLevel (Level . FINE) ; 

logger. setUseParentHandlers (false); 

Handler handler = new ConsoleHandler(); 
handler.setLevel (Level, FINE) ; 

logger. addHandler(handler) ; 


CSS, Sd Ss. FRAY Amid 
TA IRAN Hore (MAI ) ASS, TER HURST 
aka INFORSINICR AIRES HIS. ZAM, EUA TERA EE REC, ST 
IX NGA , miziZuseParentHandlers[EtESZS EE false, 


OS HIDRA HET , MERMA Es. Dap KGK AN 
{RS RANER , — NÆFileHandler ` S—PJESocketHandler, 

SocketHandler j CR AIK SERED AA. MES ARO ANE 
FileHandler , WAJE WAFA. 


PILS NENA FEE ORALES FAJAS : 


FileHandler handler = new FileHandler(); 
logger.addHandler(handler); 


DU DS IAEA PE BI DI av an, Loge VT , na NÆS DIE 45. WAH 
PAKI BEH (IA, feEWindows95/98/Me ) , RAFRITFIBZEC ` Window 
AJEMA(ZÉ.E. ÆÐAV ARI F ër vuM, PES MEANS AIRA 
av : 


<record> 
«date»2002-02-04707:45:15«/date» 
«m 1115»1012837515710«/mi llis» 
<sequence>1</sequence> 
«logger»com.mycompany .myapp</logger> 
«level »INFO«/level» 
«class»com.mycompany .mylib.Reader«/class» 
«nethod»read«/method» 
«thread»10«/thread» 
<message>Reading file corejava.gi f«/message» 
«/record» 


JAMNA Ae Sea PARES CBS93-1) , KANARKI 
Miss ( 1824528 TAHASAN CES ) KIESERS ANATA. 


7-1 HANER AC SBA 


Bc EL STE HA JA få 
java.util.logging.FileHandler. level Ab H e zk Fl] Level. ALL 
Te mi Mb ERES w 2 B MN ETO AF 
java.util.logging.FileHandler.append (EHJ TRE; blé IAN pk Pas iy] false 
KJÆR TIT TE 
TETTJF AT MF B AT SA | FE FileHandler 3 sil JJ 0 (ÆRE 
java.util.logging.FileHandler. limit PC PERJE 4 Re RS XC CO KARIT | mil); ERAR H B HA ME xC PF 


PE Aal Ha A 50000 
HEIA DUR SÆR 7-2 
FH ABE ATE gr 


java.util.logging.FileHandler pattern %h/java%ou.log 





java.util logging. FileHandler.count TEEN Fr) PAY H cl RER 1 (AEH) 
java.util.logging.FileHandler. filter Id: FA A ETE it 38 itx fili Hos He OR 
java.util.logging.FileHandler.encoding [di FI AY EAT Ap fi WE E 044 


java.util.logging.FileHandler.formatter TÅ JEG a hir java.util.logging. X MLFormatter 





BÆRE MMS ERNA A SILA , AU, MOSER AR, GAN, 
%h/myapp.log (HAIZ 31, 


7-2 Hs HETTE 


05h ASLE FE userhome AY {A 


ot 235011 H ; H3 

You HT 82 Wm FME 34 5 

%g AR dager MAZE. GG HIHINA H a st tu if %g BL, ERR 96g) 
%% Yo FIT 


UREN: ( REE REES EE PRIA ) ERE NESE, NL 
ZH append. BIL, RAAEN BE AE , LEER 
SAMBA. 


FRM Hee RSP MBER. Hm 34 LAmyapp.log.@ j 
myapp.log.1, myapp.log.2 , HENAN. REN UBER SKINNE 
bl, BRIAR IN (Eni STRE , BBA AREA ARGE NAA, HG 
570, 


Dz. o YN L, WAFA 
HAR, HPA BFKIFLREIESSZAYSIAL. ERRE F, MZA 
ja "append" ÅR , SRA , BULA ND AV ER. 


Lol LBW FEHandler3énkStreamHandlerHjEXM4MER. TEZA DEB 
fR Ða FK NINE. IX NEAR OR DI eg ( 20817 - 24 


Zn), 








FINER: ENTRY 

May 14, 2007 9:15:47 PM ImageViewerFrame <init> 
FINER: RETURN 

May 14, 2007 9:15:47 PM LogginglmageViewer main 


FINE: Showing frame 

May 14, 2007 9:16:17 PM ImageViewerFrame. FileOpenListenel 
FINER: ENTRY java am. event ActionEvent[ACTION. PERFORMED, 
May 14, 2007 9:17:32 PM ImageViewerFrame$ FileOpenListena 





7-2 TEBI IP EXRICSAJA SUMER 


DX AHERSS RET streamHandler 8, HZES— VA. DNRAIWrite AE 
Bata BAS CAER, 


class WindowHandler extends StreamHandler 


( 
public WindowHandler() 
d 
final JTextArea output = new JTextArea(); 
setOutputStream(new 
QutputStream() 
( 
public void write(int b) í) // not called 
public void write(byte[] b, int off, int len) 
output.append(new String(b, off, len)); 
h; 
) 
) 


ESA IES S RFID, HERBERT 
ETT NISNAH , Alt, EEZEfEpublishjik, LURES NCR 
LER. 


class WindowHandler extends StreamHandler 


{ 


public void publish(LogRecord record) 


super.publish(record); 
flush); 
) 
) 


UR FE RS SISA Ea , MIA FEHandleržs , JE JEM publish, 
flushf[|c1ose79, 


6 Wilkes 


ESA F aa Ha er ARANA. Girl ESAS a 
LAT NAAR ees Ke KJE ME. Ah , A LABWSCHIFilter#ZO HE 
X Fëllt Tees. 


boolean 1sLoggable(LogRecord record) 


EXA, TAB CERA, WATICKEZTAN , IRIEtrueEix 
ECR MAAR. MRI, RMU A WenteringHizMexitings 
AP ERR BERE, ix less n) LA A record. getMessage ( ) Nik, HEA 


XNBEÆSHENTRYSKRETURNH K, 


HRS NESTEN AIRES SNS, REF AH setrilter Fi 
MAAS. ite, a A ABE — NIGER. 


7.5.7 FILMES 


ConsoleHandlerÆFFileHandlerÆnJ UUÆRKMINIOXMLISTAIHAICS, BE, 
tB] EE M. DEE Formatter HE NAIX IDA : 


String format(LogRecord record) 


ARES CHS ics PA MERA, ARMAR SNE. fEformat75 
AP, BARES REX T7327 


String formatMessage(LogRecord record) 
XDI ANOR ATARI ATI, SVEIN RISE. 
REFRIN ( SIIXML ) FEED (EVI CaRA JEAN E— PIE. EXT 
BF, SEES NAMA : 


String getHead(Handler h) 
String getTail (Handler h) 


Bylo , HH setFormatter HAHA ULF TENNES, 

7.5.8 His 

EDI Erie ZAN, (REZLIASICHSEXANAP. FAN ASA 
BA" ÆT BERE RAET. 


1) AT (BAN HER , MEP Abla , HEH wies ERR ?A7J-3 =E jv FB 
Pe , BI, com.mycompany.myprog , APART. Å 
5h , BLEW Ras A482 10. 


Logger logger = Logger.getLogger("com.mycompany.myprog”) ; 


JI f HEEN , RA EAR EH SENG NETA MESA : 


private static final Logger logger = Logger.getLogger("com.mycompany.myprog"); 


2) ADA ERAS INFOR AB BCRA. APA 
ass NACEN. (BELEM A , Rara SALA, BU, 


EN A PEE A BAA BCS. 


PIRE ANBAN CREMA ERREI ER., ALESIS eS 
Mi BE Eens in AR. 


if (System.getProperty("java.util.logging.config.class") == null 
68 System.getProperty("java.util.logging.config.file") == null) 
( 
try 
( 
Logger.getLogger("")..setLevel (Level ALL); 
final int LOG_ROTATION_COUNT = 10; 
Handler handler = new FileHandler("%h/myapp.log", 0, LOG ROTATION COUNT); 
Logger .getLogger ("^") .addHandler(handler); 
catch (IOException e) 


logger.log(Level.SEVERE, "Can't create log file handler", e); 


3) ME, JUCRA CHERAS. (GRAE : FAERSIJIJINFO, WARNINGAD 
SEVEREÉKSS RANG RES E. E, EXERISSREERSRIFUBRMEBIBEIRB 
ia] PRA, HERRERA , I&XE7JFINERRÉ— T RSEN. 


SH Hsystem.out.printlnøy , Sí. FÆRT FIBIBJE SE : 


logger.fine("File open dialog canceled"); 


IR PRE AT PSI FE BE RA , PURO : 


try 
d 


catch (SomeException ei 


d 
logger. log(Level.FINE, "explanation", e); 


Fs ER - ZRUFH LINABA]: ANOS EERE ASAN. 


REFRjEEB7-2 logging/LoggingImageViewer.java 


package logging; 


import java.awt.*; 

import java.awt.event.*; 
import java.10.*; 

import java.util.logging.*; 
import javax.swing.*; 


W oco = O w A tay m ma 


[** 


10 * A modification of the image viewer program that logs various events. 
1 “ (version 1.03 2015-08-20 
i  * (author Cay Horstmann 


m */ 

1 public class LoggingImageVi euer 

is í 

16 public static void main(String[] args) 

17 f 

18 if (System.getProperty("java.util.logging.config.class") == null 

19 && System.getProperty("java.util.logging.config.file") == null) 
20 d 

21 try 

22 { 

23 Logger.getLogger("com.horstmann.corejava").setLevel (Level ALL); 
24 final int LOG_ROTATION COUNT = 10; 

25 Handler handler = new FileHandler("%h/LoggingImageViewer.log", 0, LOG ROTATION COUNT); 
26 Logger.getLogger("com.horstmann.corejava”).addHandler(handler); 
27 

28 catch (I0Exception e) 

29 

30 Logger.getLogger("com.horstmann.corejava”).log(Level.SEVERE, 

31 "Can't create log file handler", e); 

32 } K 

33 } 

34 

35 EventQueue.invokelater(() -> 

36 

37 Handler windowHandler = new WindowHandler(); 

T windowHandler.setLevel (Level. ALL) ; 

39 Logger.getLogger("com.horstmann.corejava") .addHandler (windowHandler) ; 
40 

41 JFrame frame = new ImageViewerFrame(); 

42 frame.setTitle("LoggingImageVi ewer’) ; 

43 frame.setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 

44 

45 Logger.getLogger("com.horstmann. corejava").fine("Showing frame"); 
46 frame.setVisible(true); 

47 b; 

48 ] 

49 ] 

50 

si /** 

s3 * The frame that shows the image. 

o SI 


sa class ImageViewerFrame extends JFrame 


s 1 


private static final int DEFAULT WIDTH = 300; 
private static final int DEFAULT HEIGHT = 400; 


private JLabel label; 
private static Logger logger = Logger.getLogger("com.horstmann.corejava"); 


public ImageViewerFrame() 


d 


) 


logger.entering("ImageViewerFrame", "«init»"); 
setSize(DEFAULT WIDTH, DEFAULT HEIGHT): 


// set up menu bar 
JMenuBar menuBar = new JMenuBar(); 
set)MenuBar (menuBar) ; 


JMenu menu = new JMenu("File"); 
menuBar. add (menu) ; 


JMenuItem openItem = new JMenuItem("Open"); 
menu. add (openItem); 
openItem.addActionListener(new Fi leOpenListener()); 


JMenuItem exitItem = new JMenuItem( Exit"); 
menu. add(exi tItem); 
exitItem.addActionListener(new ActionListener() 


public void actionPerformed(ActionEvent event) 
{ 

logger. fine("Exiting."); 

System.exit(0); 
} 


b; 


// use a label to display the images 

label = new JLabel(); 

add (label); 
logger.exiting("ImageViewerFrame", "<init>"); 


private class FileOpenListener implements ActionListener 


d 


public void actionPerformed(ActionEvent event) 


d 


logger.entering("ImageViewerFrame.File0penlistener", "actionPerformed", event); 


// set up file chooser 
JFileChooser chooser = new JFileChooser(); 
chooser.setCurrentDirectory(new File(".")); 


// accept all files ending with .gif 
chooser. setFileFilter(new javax.swing.filechooser.FileFilter() 


public boolean accept(File f) 


( 
return f.getName().toLowerCase() .endsWith(".gif") || f.isDirectory(); 


j 


public String getDescription() 


114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 } 
134 


135 /** 


return "GIF Images": 


}); 


// show file chooser dialog 
int r = chooser.showOpenDialog(ImageViewerFrame.this); 


// if image file accepted, set it as icon of the label 

if (r == JFileChooser.APPROVE OPTION) 

{ 
String name = chooser.getSelectedFile().getPath(); 
logger. log(Level.FINE, "Reading file {0}", name); 
label .setIcon(new ImageIcon(name)); 


else logger.fine("File open dialog canceled."); 
logger.exi ting("ImageViewerFrame.FileOpenListener", "actionPerformed"); 
) 
) 


136 * A handler for displaying log records in a window. 


137 */ 


138 class WindowHandler extends StreamHandler 


139 í 


158 


private JFrame frame; 


public WindowHandler() 
( 


frame = new JFrame(): 


final JTextArea output = new JTextArea() ; 
output.setEditable(false); 
frame.setSize(200, 200); 

frame.add(new JScrollPane(output)); 
frame. setFocusableWindowState (fal se): 
frame. setVisible(true); 
setOutputStream(new OutputStream() 


public void write(int b) 

( 

) // not called 

public void write(byte[] b, int off, int len) 


d 
output.append(new String(b, off, len)); 


n; 
) 


public void publish(LogRecord record) 
if (Iframe.isVisible()) return; 


super.publish(record); 
flush(); 


mani 1.4 

IMSE RA FAI A SICRAS. WRX NA OREA TE , Uer Huese, 
SÈL: loggerName Bebing, MIKI , com.mycompany.myapp 
bundleName HRRA NI BASBISUROT 

LR -CAD AAM Ao 

(OR MAHA BRIDA ROR, RAMA SAE SAREE. 

OR NEMESIS SIR, 


Ios Mae Rae Amick , KÆRU ØRET MANG. SO 
DIR HAPEE Rune). (1). 


IR MATERIA. ERAS StS Amicgk , ROL ERR] 
PUNTA. 


IR MARS. ERAARSES. ROSA SRNA SIR , RAPE 
SEDE UNG. 


Axis Mi EX PANER aa KG]. 
IRIA EXN H RRIK H ICR. 
ARA DA RAJA, 


INS dl A 


RISTE "use parent handler" Bli, URXNEHRtrue , NAS 


AUSHEBBHJ A SILA AA CAL ME. 


ASANSÈ T" H AA 


ii 


bn]... .util.logging.Handler 1.4 

Hl AIA El 75 EA EB. 

BITAG CERA. 

ATACA, HET EAU. 
XS T EDX EA ao 

NIST EXT NE SHI EU ES. 

HEM REESE ZR. 
AN 1.4 


Hå — REESE ANE. 


API 
al, .util.logging.FileHandler 1.4 


NENA. 


SM : pattern ia Hi X FARE. len. 29 UA RE 


limit ÆA -NH GAFLA, BSXFRILBSIYEXFD 


GIURA 


count JAFAFA E 


append SI) V CEREESSRXJAR MARINE SEEN EAER, WA 


true 


——— 1.4 
ADA Bis Jis AR AI. 
IRISETTE RX TS A ICA A ICRA S. 
AXIS FHT ANIMAE BS ARE ARAN. URSA S , WkEnull, 
SATCU BUBS RAS. 
IESO. URAA , MliRlalnu11, 
ASTON. WR , Meenu, 


ARISHGSRIX T BRO REM VG KI. ix^ et HIBEXEEH HIDRA, te 
BARE AMS THEE RAY. HR MIC SERRE ÐI: , KAG 
‘TAT AT ARCOM AC AEM HAAA PAN ARR REE 
TÆ. 


MECN] LEFT IB (M1970ÆH4 ) , 
MEST HERO RA ME PIS. 


HE AED THASFIDSSHAIZZAEAJIÉ—1ID. IXÉESIDEHLogRecordè DAJ , HAS 
EMMA eet 


API 
al, .util.logging.Filter 1.4 


MISE uer , Mik[altrue, 


API 
al, .util. logging.Formatter 1.4 
REST AMICUS SHIFT Ð. 


AAA HOA BRA A ERI EE. #SSFormatterEX 
TREE, CIRRASSTS. URERA, TOTEN TA. 


RRS AAS ASIAN. 
7.6 VENIS 


BS NER , HU ARIS S RTEKA , Ala , BIR 
FEF), (RAW , UTEZELINME (URMHS HELT PATENT , ALA 
IRANIAN)? 

342A , URGE NI (HIRE XH JUS HAY f. Ville FEclipse, 

NetBeansix SWE FARINA BD. Haddad, CU) Eg 
(MARIE. 

1) JURA FED DEE CHAT ENE : 


System.out.printin( x= + X); 


ak, 


Logger.getGlobal().info("xs" + x); 


MRE SEE , RARA SAIS. MRE DWA, BBZ Java iZ 
Val FIX PIAA tostring hik. Ui AS , LALA JEJthisXj 
RIIAS. 


Logger.getGlobal().info("this=" + this); 


Java KÆRA SARS Y tostringhik , DUERO HA RAE. ix 
FSA ENER. AEREA, ENE. 


2) — AC NTH FEB HANE E ES — NÆRE Tt a in 
ize IHLE LXI 8T 258117 ATNA, 
public class MyClass 
methods and fields 
public static void main(String[] args) 


test code 


j 


FBI , RER AED ENDR , WANA , HANS ARA Re 

TIEBAS. At, FLIS PARES 1 main737A , 24823 2738 

MAR Java ECT. fEXsfrappletMLRdTEFRBJEJIE , IX Emain ik 
AAA, MEA TM AE SEJEM , Java ULE FRESH mainh. 


3 ) MISS SS XS AREAS , MNNZShttp://junit.orgiuuk FAE— F 
JUnit, JUnitÆ— MEBENRIBITANMTER , FA TALAR ASIWA) 
Elt. REWER , MÆ STINA, ERMbugh , FEN ERA A 
Pl, 


4) HERE ( logging proxy) -CNTR , CARR AAA , AHT 
HR, AmA RADA. GIR, ANFEAZEJAASRandomèSHSJnextDoubleZ3iz 
AYE Salen , mo RMAs, LEA TALAAN 
R: 


Random generator = new 
Random () 


public double nextDouble() 
d 


double result = super.nextDouble(); 
Logger.getGlobal (O) .info("nextDouble: " + result); 
return result; 
) 
H 


3 FjnextDouble73;XHj , LANE PAGAR. BABE TAI, 
HE ER — NÆRE, 


5 ) AJBBThrowab le8S(HASprintStackTraceA3ia , FILUMHT--P RENA PIK 
BERE. FARRIS RAH , FIED ERI STERLE , ZAJE , EUNT 
MUR , LURREI RENMIN. 


try 
[ 


) 
catch (Throwable t) 
( 
t.printStackTrace() ; 


throw t: 


| 


ANE BBA KEPLERS HUD, RETA Ea Ea À. NANTES) 
FLAT LIKE HERE : 


Thread .dumpStack() ; 


6) —ASKin, , IETENMmgzfESystem.err E, tE ELARI R 


printStackTrace ( PrintWriter s) DARE RIKATIT NYA, FIN, 2058 
LOREN, MERA FARI, BERRE TASS : 


StringWriter out = new StringWriter(); 
new Throwable().printStackTrace(new PrintWriter(out)); 
String description = out.toString(); 


7) 88, 18— NER PAVER BRE CSE S POD, An, FIRE 
BM AIAEISystem.errA , MA zESystem.outrB, Hit , Arena NEA 
BAR EI] : 


java MyProgram > errors.txt 


MERA NARNIA Tall : 


java MyProgram 2> errors.txt 


ERA ÆR 1 FA AA RAS y stem. errAiSystem.out , HEARTS 


java MyProgram 1» errors.txt 2541 


KE mo. LIEZEbashflwindows shell, 


8 LCAR RSA AH HE UH HU System. err PAA MRED A. MOR 
ESPESA AENA , NARS, ETER ENA KEAN H 
HJ. EGCSZIFAJA TI ZIFIXE SCRE NIH, FILES 

Thread. setDefaultUncaughtExceptionHandlerA ASE BR RASS : 


Thread. setDefaultUncaughtExceptionHandler( 
new Thread.UncaughtExceptionHandler() 


( 
public void uncaughtException(Thread t, Throwable e) 


save information in log file 
' 


Hi 


9) EMBA MARE, FJLIH-verbosefr&lashJavaf lil. KFE 
FI AN RATA AZ : 


[Opened /usr/local/jdk5.0/Jre/lib/rt.jar] 

[Opened /usr/local/jdk5.0/jre/lib/jsse.jar] 

[Opened /usr/local/jdk5.0/Jre/lib/7ce.jar] 

[Opened /usr/local/jdk5. 0/jre/lib/charsets.jar] 

[Loaded Java. lang. Object from shared objects file] 

(Loaded Java. 10.Serializable from shared objects file] 

[Loaded Java. lang.Comparable from shared objects file] 

[Loaded Java. lang.CharSequence from shared objects file] 

[Loaded Java. lang.String from shared objects file] 

(Loaded java. lang. reflect.GenericDeclaration from shared objects file] 
(Loaded java.lang.reflect.Type from shared objects file] 

[Loaded java.lang.reflect.AnnotatedElement from shared objects file] 
[Loaded java.lang.Class from shared objects file] 

geg java.lang.Cloneable from shared objects file] 


EI A TAE 





EEE 


EA o 


10) -Xlintikl IRAN — ERA Z ANANA ATIS. Gp, UR 
EH POKE SE: 


javac -Xlint:fallthrough 


4switchiBa Pi DbreakiZBE]B], SZ ZA WIRES ( ZNE lint RAS 
HA EU RAMA lay LE , HÆS FH ASK HENES AKN 
UALS. ) 


Fal) T JURA 


-Xlint x -Xlint:all — FVT PUR ARE 

-Xlint:deprecation 5 geprecation—H, KÆR F J X 

-Xlint:fallthrough SÉ switch #7] P z£ Pit? bre | 

-Xlint:finally SS finally +] fe IE HUT 

-Xlint:none FA 41 ERE 

-Xlint:path er AP POJE RE BE LNA gz SG 

-X]int:serial FIA serialVersionUID By PIT HA (6 6 # l # 13) 
-Xlint:unchecked X138 F 38 78 5 Ja BAAS fy [$ 35 GÅTER (ERE 8A) 


11) Java HUNN y TJ ava ru FE HT inir ( monitoring) FER 
(management ) DIS, testi Fl FARE PERERA Dale 
FH. MASIA. SPIRET TSN EARS EDEA, KAEN 
Javal FREE. MÆ 1 BERE ETIKA Reels ` IDOKI f — MR 
7JjconsoleB9EZ T E , AJ TEZEN ESEBISITER , 7-315. 1X 
ATRAS FAGOHFEHYID,. TEUNIX/LinuxFA F ,XsfgpsScRHlL E , ft 
WindowsEAES F , (EHEHE. 2AEiZ17jconsolet£f : 


jconsole processID 


ALADO BASITEFNAEFR. BAS IMA ARS 


www.oracle.com/technetwork/articles/java/jconsole-1564139.html, 





F* lava Monitoring & Management Console 





Connection Window Help 


Time Range: [e 
Heap Memory Usage Threads 
ZU 


Live threads 
? — «4 GR 
Used 
4 31,106,640 


21:22 21:22 


Used: 31.1 Mb Committed: 48 Mb Max: 258.5 Mb Live: 67 Peak: 67 Total: 431 


CPU Usage 
4 1% 


Loaded 
| 4 106563 


21:22 21:22 
Loaded: 10,663 Unloaded: 20 Total: 10,683 CPU Usage: 0.75% 





i DC kb: E E ë z 
| | pid: SU JU czTrariniar PUST Pama paanan ena icon ohare LTD Be Jn PS _ CU nr. [Fr 
i | PU o TE eia e st å i. mg A Pi Å His Si ia ku sss : ¿ds id a EE E E gek uži T 
ei pues a Ban = E z ES = v 


7-3 jconsolerEFR 


12) BLA AA jmaps: PHIRI NERE NE , Botz J ENG NIS. (EB 
PSP: 


jmap -dump:formatzb, fi le=dumpFileName processID 
jhat dumpFileName 


Ala. Nba est localhost ` 7000 , RE NANA, EGRE 
HUSET. 


4. 


13 ) SIIERASSFH -XprofinšiafIJavanzji , MAT NENITA EERE 


(SPAR RANA. HERRA ASystem.out, MWR PAST RI 
Ee ize EHBÜBS ri ER m PEH, 


0... ARA TAR esse , MEE BETO IRA PA MEX NI 
Iu, TL Ti java SEUA AEREA UR. 


DENT RMS, SONATA AJ A IINIT. Æ 


PERES IEEE SIN TU RE EMI ` Java SER, 


AH "ePUBw.COM" 28 , ePUBw.COM HESTENE 
HI Bra!!! 


== I] IT TO de 
ASH ZAF 
A RH AEE EAR 
A 2) 5 BREE 


A JEM (B) Fy HAS 


AZAR 


ARME 
Aj (ABANTE 


MIavafe FINT AS 1. OR RTA , LEXI MAZE HU Java SE 
5. epi ZEM Vb BS E SS ER ALS I P ÆTE1999 SEW EAI ava 5m KZ 
— (JSR 14), FREE f STEZE AHA ARE NADE IMA SCH, 


2 IF ÆFKI IE EEA JE iSi FE. ls a RS ANE FIVE eA REŽE LIH 
EH Object FE , PAR BITE HTH JAN CUBES ERSTE, iz 
DH TÉES3SATEEH, PI, Array ist TT UP ARF RS, 


EME DEK, ERRAR. lava, fEC++rH , FRERE 
RYES FER TS. BE, EE ALSS E EAA 
zib FIFE ASA LUR ava PANTAY HU ETA. 


8.1 Jg FASES FUSE AAA 


Æ fæst (Generic programming ) AKA SHAFT LASS Z EIRA 
ISTANTE. IAN, RIHTER DR SEStringfÜFileXJZ&23SUiELTFA ISIBJ2S. SE 
BRE, ATEN, AI—NarrayListkn]L las (KRANE. KE 

Mezeji AIEA. 


SmE, Java šj Ð SZ pg] 48—MrraylListZ, NAKA 


Wau, ZONE SINE O RSLS HA. 


8.1.1 APS 


Java Pš P EZA, Uert SS HI SCHUED, ArrayList HE 
objects [HATS : 


public class Arraylist // before generic classes 


private Object [] elementData: 


public Object get(int1)(...] 
public void add(Object o) 1...) 


RA ZAM NG. SAR METTE EU SEA, 


ArrayList files = new ArrayList(); 


String filename - (String) files.get(0); 


Hä. KESARIA., PAARI RARER. 


files.add(new File(". . .")); 


FX NAH, IASA SILI. AMER WUR get AA Ran 
PARA /JyString RE , MST E Nak. 


¡ZAS TVETER : RES (type parameters), ArrayList38 


A—SESSAKETITANIKSE | 


ArrayList<String> files = new ArrayList<String>(); 


MES GAS SHAS. MI EE NBI RE POBHJEStringaj 


zd 


[1 . : HACA, ÆJava SE 7RLUFBSIKRATH , ERNE DA RÐ 


ješ 


ArrayList<String> files = new ArrayList<>(); 


BRAN DJ LAM a E ETS iH. 
aa O LURE ALTAR. Sioi, PARE TI ETER, 
ales AE EAE String , MAÆ0bject : 

String filename = files.get(0); 
gRIÉBSITANÉArrayList«String»Padd AR NAA Istring IBAT. DUS 
EH 0bject HANSKE, MF, aaa r] ATA, MAA AA 
ANS. (IKI: 


files.add(new File(". . .")); // can only add String objects to an ArrayList<String> 


AGA. DIA TA LSA ASSETS Er t$ SEATS 


Yo 


SASABIT ` FERRER HG AAAH. 
8.1.2 FERIER 


¡ERERArrayListinz ERA. AZA Javaj ROA ERA rrayList<String> 
AFRIKE , WU CI E EELE , (String In A (HA, Y 
ZADRUŽNE EE, KJEALAJI Æ. ) 


HÆ , SCH—NZEZSKFiIZASZAZ. FRESA ERAN MEA 
BEE NG (plug in) ARIST. 101117 8 CEjS 33 SARL RAL RE 
BAKST MATAS. All, -MEERES MÆ tT ASIA 
AAJBEBHJHTE Hiš, 


— 


IX ES EUH AE? NAS MER ÆR AIS Er ESA TE 
mA, Arraylist&F—TPFHikaddal ARNA RCA ERA. FA rae 
[BENG ArrayListxManager >PAÅYMBILÆ rraylist<Employee> FZ, A 
M, ARMA TS. WIRAREIDITA T VSFB , MARTIN Aa NÅ ? Java 
ERASI ARAT PREO MEJTE 184 (wildcard type) , 
BÍÐA SIX NE. E AAA EAS, AM , CNR LEMS e Es OT 
BERGA A. 


EIR KID AZ TANG. BARA , MIME SAR 

ArrayListicEEHySk Ste IO TEASE. AX EE SAUL FEE IRURE 
AES BEI Rall , ESKI HAM. SENERE GE EA , Bk 
ETRE IL RTA ASIA TAT , PERAE A NAAR 
BR. MR, MG EF Ja vaz RAGNAR NE, MIE AL HE 
Sill, SÅ, So se SSW CNH RS ZED. 





Mi EFF RAT BERS SAS NIZE UD. IDKAZA RA OEM TRA 
JJ , AFVEG KS RES. KEAN, BRE NAME Mr ES EH 
Ð ( UlobjectakComparablef&H ) AE ERE HRA US ES ANER KE SEM 


Ip 


= 
nN 


N 


d 
H 


o 


AN 7 MASSE CAZES Y ASTANA. FEKS YEE n] UA AXE 
IRER ESE , TERSKEXJ SELE EAN L FJ Dr, 


3.2 EXM 


— MzHIžE (generic class) MÆR NZ NÆR TEN, AEREA 


la AAPair SLET. NFR NÆR , BRNJAXREZE , MREAAGESIAN 
IN. NETÆrair KANE : 


public class Pair«T» 


( 
private T first; 
private T second; 


public Bart { first = null; second = null; ) 
public Pair(T first, T second) { this.first = first; this.second = second; ) 


public T getFirst() ( return first: ) 
public T getSecond() ( return second; ) 


public void setFirst(T nemValue) ( first = newValue; ) 
public void setSecond(T newValue) 1 second = newValue; ) 


Pair EE |A Y —PHUDET, ARES (<>) EX, ANAKAN. ZA 
ENEE NEA. RD, JLWEMPairèk , HAS ABE MERA 
FRÆ : 


public class Pair<T, l> 1...) 
KEN PAIN EEE ARR [BLEI BANER, FIX, 


private T first; // uses the type variable 


El. : RUDA ADA, EKS , SÆR ÆDLE. Java , ER 
BEER AHIT, KRIVDO al RTRA EAHA, T ( BAA 
IAF EUROS ) èn KO . 





FA EMIR JRR CAMELLA , Ha : 


Pair<String> 


UU RITA 3 T4 SRI EDS : 


Pair«String»() 
Pair<String>(String, String) 


FOIE : 


String getFirst() 
String getSecond() 
void setFirst(String) 
vold setSecond(String) 


RENE, ESRA (FAE . 


FEHEIBERS-1rBBURERRTBFg Pairs, ASA minmax ED f HAH PRINTE 

MERI B. BÆ—PPair FRK T PS AER. EME — FcompareTo/3iAtt 

BA NFT , RFA ` REA, Æ 1 3643 LOSS — 
NTRA, PURER, SU, REE. 


Deo: EMS, Java Fl RE. MARTEL 
Java SHE ouni steet, (ER, REESE, KAASE 
ARAN. 


Feri 8-1 pair1/PairTestl.java 


package pairl; 


1 

2 

3 /** 

4 * (version 1.01 2012-01-26 

5 * (author Cay Horstmann 

ç * 

7 public class PairTestl 

s 1 

9 public static void main(String[] args) 


10 í 


11 String[] words = í "Mary", "had", "a", "little", "lamb" y; 
12 Pair«String» mm = EN 
13 System.out.printin("min = " + mm.getFirst()); 
14 System.out.printin("max = " + mm.getSecond()); 
15 } 
16 } 
17 
18 Class ArrayAlo 
19 
20 [kaka 
21 * Gets the minimum and maximum of an array of strings. 
22 * @param a an array of strings 
23 * @return a pair with the min and max value, or null if a is null or empty 
24 vi 
25 public static Pair«String» minmax(String[] a) 
26 í 
27 if (a == null || a.length == 0) return null; 
28 String min = a[0]; 
29 String max = a[0]: 
30 for (int 1 = 1; 1 < a.length; 1++) 
31 d 
32 if (min.compareTo(a[1]) > 0) min = a[i]; 
33 if (max.compareTo(a[1]) < 0) max = a[i]; 
34 ) 
35 return new Pair<>(min, max); 
36 } 
y ] 
HI 
8.3 CG Az 
PACAMA f ATEN NZ, EE, AU EAN 


ETA. 


AS SANNE) 


class ÅrrayAlg 

( 
public static <T> T getMiddle(T... a) 
( 


return a[a.length / 2]; 
) 
) 


ZAIDA Ern ND, MAZA PEMA. ZAHU , KÆ 1122873 
iA, TUMAAS RANA. JER, SEDEM | 


Simi (XPE 
public static) WAHE , BESÆTTE, 


ETA VÆNNER ERE , BAUER, 


AANZE PINARES PAN ROKAVA. 


String middle = ArrayAlg.<String>getMiadle( John’, Q. , Public ); 


FEIDE (SIN HETS SEN) F KARA LIS strings RE BY, 
AB ANSA BEG FE AT AANI A. CHinamesA1òS££ ( Blstring[] ) 
EZRA DLECHHAEKTA TEE String, bi, OLR 


String middle = ArrayAlg.getMiddle("John", 'Q.", "Public; 


NFELSI E F ITZIAR ARANA (ÆR , FUE 
ak, LE ER, 6 4 NERO : 


double middle = ArrayAlg.getMiddle(3.14, 1729, 0): 


flag STAR Iced ( ARA OAS SRE RPA] ) ` fÆ 
PEKE) (VIDE REDA , MARITES. BENA , HFS EA 
HESI Double 2PInteger FR , Mma XSW, BSL 
E, RENDE) ` NumberfComparablefåD , RAUS NZE 


Ð, kitlar F, LORENTE EAST EH BEE Jydoublefå. 


@ == ` MUSS TE ANE ENN — NZ HE AVA RR EAT DRESS , Peter von 
der Ahé TAE BI]: FHRANBSIN— NER , HART HASSE 
E. Mi ,3—Ti5Rarrayalg.getMiddle ( "Hello" ,@, null). HÆR 


8 JButton , DARE. 152188) -MNEIRIRS : 


found: 
java. lang.0bjecté&java.io.Serializable&java.lang.Comparable«? extends 
java. lang.Object&java.10.Serializable&java. lang. Comparable«?»» 


KANAL : JUJJA Fi 0bject, SerialiableEkComparable, 


Ø om acabe BSUTOSEREIE , SUES SERMO 
W. BHD, g(fea, b» (c) LIBRA Hera b> (c) HÆRER , RE 
A "ARCO ( c ) BA . 


8.4 13 SHIRE 


&Hj , RADARS Se MER. Se TRENT. BIST Ra 
“APAN Ed VOTÈ : 


class ArrayAlg 
( 
public static <T> T mn(T[] a) // almost correct 


1f (a == null || a.length == 0) return null; 
T smallest = a[0]: 
for (int 1 = 1; 1 < a. length; 1++) 
if (smallest.compareTo(a[i]) > 0) smallest = a[i]: 
return smallest; 
) 
) 


B©, XEB— NIS. RE kaingia. Z#smallest WIT, X 


CORREALE SUR. EAA EMNET RIÐ compare TONER ? 


RIX MEA II FÆSTERE SET Comparablej 0 ( RANA 
compareTo#Jiv RE] ) AIX, TUBULAR SSS TIP ESBR ( bound ) SCHIX— 


pH 


public static «T extends Comparable» T min(T[] a)... 


SEER EComparable OASE NIA. Bèl, RIDER 


maj ENE. 58.87116 Tat Comparable ROHE ME Ha SÈL, 


PIE , zÐ min TAR BES f Comparablejz[]AJÈS ( #[IString. LocalDate 
F ) ŽEH. HF Rectangle SEX Comparablez[], ri dëm ing 


PE NA FE es, 


Bee: RRE. MEE 
IIS NE, AA (EME) IESE 
Eg 


Ber BELT ARE TEIT AEE extends Zimplements ? EP 
Fi, ComparableZ— iH. TANGA 

«T extends BoundingType» 
ÆR WIA ÆSER FRE (subtype), TAREE EX , HALA 
Ll. ukizoea UR AE FRR FSR, HEJava kit AWAJIA 
THES PAR) NANYARE (sub). 
— PE BBM PEE MRE , P20 : 


T extends Comparable & Serializable 


BERTA "8" DÅ, mizo RAD MERE, 


Ea EAR PILING TEMA MADERA, (EIRETESA- NI. a 
BRA VERRE , GUERRE NTB. 


CRS 3958-2191627 , Em5 f — NZ 8277 /Zminmax, NGS EZ 
HAVE BM MA, FAR [E]PaircT), 


HRS 8-2 pair2/PairTest2. java 


package pair2: 


/** 
* version 1.02 2015-06-21 
* author Cay Horstmann 
go */ 
9 public class PairTest2 
10 í 


u public static void main(String[] args) 


l 
2 
3 import java.time.*; 
4 
5 
b 


d 
13 LocalDate[] birthdays = 


14 í 

15 LocalDate.of(1906, 12, 9), // G. Hopper 

16 LocalDate.of(1815, 12, 10), // A. Lovelace 

17 LocalDate.of(1903, 12, 3), // ). von Neumann 

18 LocalDate.of(1910, 6, 22), // K. Zuse 

19 : 

20 Pair«LocalDate» mm = ArrayAlg.minmax (birthdays) ; 

21 System.out.printin("min = " + mm.getFirstQ); 

22 System.out.printin("max = " + mm.getSecond()); 

23 } 

Mo] 

15 

26 Class ArrayAlg 

n í 

28 JA 

29 Gets the minimum and maximum of an array of objects of type T. 
30 @param a an array of objects of type T 

31 @return a pair with the min and max value, or null if a is 
32 null or empty 


33 $) 


34 public static <T extends Comparable> Pair<T> minmax(T[] a) 


36 if (a == null || a.length == 0) return null; 
37 T min = a[0]: 

38 T max = a[0]: 

39 for (int 1 = 1; 1 < a.length; 1++) 

40 

41 if (min.compareTo(a[i]) > 0) min = afi]; 
42 if (max.compareTo(a[i]) < 0) max = ali]; 
43 ) 

44 return new Pair<>(min, max): 

I ) 

4 } 


8.5 iz MNE 


IWR Biz W e AANSALNETEEZS. TEZE SEM HRA, 
EPR AH ZAI]. OREA ATRAEN DNG FRA TEE 
Java BA AHERN f , 


8.5.1 Gillet 


TEXN MIZE , HE SR IS NEMARA (raw type). JA 
ARPA ANA RS LARA. IF (erased) SEZE, FB 


FAIRER ( ZG RXEHJSESRRFHObject ) , 


BIRD , Pair<T>HUBUBŽEH a0 TAA : 


public class Pair 


private Object first; 
private Object second; 


public Pair(Object first, Object second) 


this.first = first; 
this. second = second; 


public Object getFirst() ( return first; ) 
public Object getSecond() ( return second; ) 


public void setFirst(Object newValue) ( first = newValue; ) 
public void setSecond(Object newValue) í second = newValue; ) 


KITE ur CR ep SS , FLIEEH0bject ik. 
ES — ENEM , WU Bora |NJava f iliua. 


Ek PELS AES Pair, BAN, Pair«String»EkPair«LocalDate». 
MARS AAA RIGA V Pairže 7, 


Qo hu AIR IA , Javaiz SC E ERD EH, C++ HE SEU 
LAUL ENERE , Xx HUSS EH "BRINGER o Java PE NP] EHI 
AH. 





AXE PESE REDER ESKER, LSA TIER object HK. Pl 
dl, BPairT» pA RE DANE. All , EUR object HRT. P 
ABT VE. 





public class Interval<T extends Comparable € Serializable» implements Serializable 


private T lower; 
private T upper; 


public Interval(T first, T second) 


if (first.compareTo(second) <= 0) ( lower = first; upper = second; ) 
else ( lower = second; upper = first; ) 


j 


1 
J 


Fi Interval AER" : 


public class Interval implements Serializable 
{ 

private Comparable lower; 

private Comparable upper; 


public Interval (Comparable first, Comparable second) |...) 
El... : EEELHJBEABZBAIDRUJRSADRXE : class Interval<T extends 
Serializable 8 Comparable> Sio EIA. FEMA, TRA 
Serializabl FIKT , Mimer AER Ela comparable EME SERIER, NT 
RUS, MARE (tagging) 320 ( AURA AAO ) BE RIA 
FE, 


SE ai TAN, WRATH , SESA tab KER, GAN, F 
Eli IX | MET FY 


Pair«Employee» buddies =<. . .; 
Employee buddy = buddies.getFirst(); 


iRhigetrirstHjiRlmišEE GR Fl object KÆ, ffas MEA Employee hdr) 
SEER. MALEN , aa T 72 AYAH I SEES 


SG NZ EET HETEN ÆRE, (EiZPair3sfifirstiXflsecondizik 
W BA ( TEXAN PPT , (HÆJava HERA). FAN : 


Employee buddy = buddies.first; 


STELE RS PN PINE HAR. 
8.5.3 MÆ HIT E 


SSA BRO EME ZA AR. FÆRRE RA RIANAJIZE AA 
public static «T extends Comparables T min(T[] a) 


Æ SCAT , MRR ZA, REIFTA : 


public static Comparable min(Comparable[] a) 


itm , RESTOS, AÐ FílRæSÆÐComparable, 


Fiz RS NGANGA. EA KAPÒT: 


class DateInterval extends Pair«LocalDate» 
public void setSecond(LocalDate second) 


if (second.compareTo(getFirst()) >= 0) 
super, setSecond(second) ; 


—7 BEAK IO ML oc a Latein , JE HE BEE mA PIETER SE MARI 
AVNFB TME. KIA ER 


class DateInterval extends Pair // after erasure 


{ 


public void setSecond(LocalDate second) 4... } 


SABAGEVE , HER MA Pair4kkfisetsecond5ik,, BD 


public void setSecond(Übject second) 





RANT NBA , ERIT rel object, ME 


LocalDate, "AM, AMIZA TÉ. FR PREME : 


DateInterval interval = new DateInterval(. . .): 
Pair«LocalDate» pair = interval; // OK--assignment to superclass 


pai r. setSecond(aDate) ; 


XE, AB X setsecondkijDJHEEZSTH , FARAH NIA. BH pair 
Dd |FEDateIntervalaj3: , FALUMIZIE RiDateInterval.setSecond, |J Æ+ SÐ 


ERER- eS AE SHS, BAR NGEM, ME ÆT (fDateInterval SPÆR 
— MAZE (bridge method) : 


public void setSecond(Object second) ( setSecond((Date) second); ) 
AE T TAI LIED SR 


palr.setSecond (aDate) 


Sie MERA 


Dapaire amy 3H Pair<LocalDate>, HAR PEE HA 


setSecond , BllsetSecond (Object), KBUANFEpairs5|BAXIEYABIX A. 


ix Ni EDateInterval BE], AmS 
DateInterval.setSecond (Object ) HE. IX DARE SPAM IA CHAP 


DateInterval.setSecond (Date) , XERIFE FAR, 


KINANA SMS TIE. |ERikDateInterval DAt E J getSecondF Å : 


class DateInterval extends Pair«LocalDate» 


public LocalDate getSecond() ( return (Date) super.getSecond().clone(); ) 


fEDateIntervalžErH , BM getSecond7jiz : 


LocalDate getSecond() // defined in DateInterval 
Object getSecond() // overrides the method defined in Pair to call the first method 


ZBERE Javaf VIS ( TERE , RARAS SS PAM NT HAIZEASIEN). 
METAS. BE, EEF , PS NERE ARE MA. Alt, 
Juega n] BEI EA MORSA AIDA, EIAS Eee LEE I 
1700 


El. PIDAN TZ RA, BASED, E MIKE. Mik 
SNS AE GIA : 


public class Employee implements Cloneable 


public Employee clone() throws CloneNotSupportedException í . . . } 


Object.clonežflemployee.clonejo ZEM k BAD See (covariant 


return types). 


Sh E , Employees BW NIE : 


Employee clone() // defined above 
Object clone() // synthesized bridge method, overrides Object.clone 


ARRAT AVH Y TEMA. 


AZ, RASK ava rÐ RIRES : 


8.5.4 VÅRE ANT 
iZirJava;z R282], FE BET Sees (VIS Z HE BEE ETE. 


RA NEHA. EBIZE— NISliderinè , ALBA : 


void setLabelTable(Dictionary table) 


XE , Dictionary f — ANRA , KAJsKHIS lider RT Java p FEZ 
A. AU, HASH, BERG RR, 


Dictionary«Integer, Component» labelTable = new Hashtable«»(); 
labelTable.put(0, new JLabel (new ImageIcon("nine.gif"))); 
labelTable.put(20, new JLabel (new ImageIcon("ten.gif"))); 


#@DictionaryxInteger , Component 5X] 2/54 setLabelTableHj , eise E 


HE, 


slider.setLabelTable(labelTable); // Warning 


Fem , da SSAGIANAESetLabelTablen]BEZX]DictionaryX]ZAUTAHE. Gr 
DARE ASE ETIKET. MMI S AE NBA 
(Integer ) DIE , ARE FA T2 Fr RA AA. 


ROSE FAS ET Asp , RSS PISliderfrlfeHipictionaryXd 
SRI ABRIL. tes, Jslider AA MAA Drot AX 


ANBS EE. 
| ES Fdo 


WE, &— MESS, ri MEAR. TUSSE 


AL NB E E KRESE FIN: 


Dictionary«Integer, Components» labelTable = slider.getLabelTable(); // Warning 
XPS. BE 284, ARSC Eta TS IntegerfllcomponentwR, 5 
9A , ARMA EA IA. KRINS eS Er ERA EH 
Dictionary, ZAM, EPE HÆRE EEC BREE. RANE ANE 
Seu) re, 
Zë TS CES, URAS (annotation ) (EZIBX. TERREZBUESE DS 
TESIEN ALA] , UT : 


&SuppressWarnings ("unchecked") 
Dictionary«Integer, Components» labelTable = slider.getLabelTable(); // No warning 


KA , PLEMA, 20 FAT : 


@SuppressWarnings ("unchecked") 
public void configureSlider() {... } 


NERA AHHH Sate. 


8.6 ARS AIR 


Æ FIBI UTR , SEINE Bava 2 UR FESTER JRR). AZARAE 
HIRO ERY. 


8.6.1 AEREOS 


ZOBE FRŽEH AAS BARE. Alt, ;XHPair<double>, HÆPair<Double>, 
Å, IRA ES. IRI , Pair 2 object SÆÐ HJIR, , object BE 


FhiédoublelÉ. 


UK 


ZAVESA pit, BE, SEIN au at F PRABHAKAR. SÆR 
E NA RE Liëenh BAH , LO] (wrapper type ) ABE 
FEAR , EJ LASERJA ARIZA E. 


8.6.2 BAHA Hi FH FRR 


AAN PARA Mae See, Bb, NANA NGA MARE 
AY un : 


if (a instanceof Pair«String») // Error 

Soin LOU EA AEREA T Pair. FERNER : 
if (a instanceof Pair<T>) // Error 

ako REG : 


Pair«String» p = (Pair«String») a; // Warning--can only test that a is a Pair 


ERA, HESA NISWSAETATZEZSEN , (MAE 


instanceof ASE ER, REA NES. 


FANE , getC1ass5;k ER Ra. Ban : 


Pair«String» stringPair 2 . . .; 
Pair«Employee» employeePair = . . .; 
1f (stringPair.getClass() == employeePair.getClass()) // they are equal 


EI By true, HÆAKIMNA VAR getClassåMHRlElPair.class, 
8.6.3 ZP BENE 224 AH WENA 


TEEN 


Pair<String>[] table = new Pair<String>[10]; // Error 


KATANA ? ARI , table) K#FPair[]. RILGEK HER Object [] : 
Object[] objarray = table; 

BESEJRER, MRA ESRI , FA —PArray - 

StoreExceptionFE?% ` 


objarray[0] = "Hello"; // Error--component type is Pair 


WO MLER , RRS AR. LA TIME : 


objarray[0] = new Pair<Employee>() ; 


Beng EN aA TEME , ANANA SY PARRA. OCHOA RUN , FFR 
BACB ASA. 


\ 


TEA, REAR Tea, MAB APair<String>[ ATEN 
oan. AN B5Rdnew Pair«String» [10] AJIBILIX NTE, 


CL. AAA UD , PARTER : 

Pal r<String>[] table = (Pair<String>[]) new Pa1r<?>[10]; 
SRT EJ. OUER table ele — Pair<Employee> , WAKI 
table[0].getFirst ( ) AEHB—(NstringA;k, 215%) —(ClassCastException 


E 
FF Po 


Oy. UREN GE , RA AT IU 2X8373 ER 


ArrayList : ArrayList<Pair<String>>, 


8.6.4 Varargs 25 


LE TPE TRE, Java eer DEER, XT FRI SAT 16 — MA 
AAA ` ASA NA] RAT NZ RSE, 


ETER NESSE, ES EUER RT SER : 


public static «T» void addAll(Collection<T> coll, T... ts) 


d 
for (t : ts) coll.add(t); 
] 


MAC, Sin teats , DETER SC, 


MASISI TAR : 


Collection<Pair<String>> table =. . .; 
Parr<String> pairl=.. .; 
Patr<String> pair? = . . .; 
addAll(table, pairl, pair2); 


JJ J Va Fix rr , Javaket Uu ESI—"Pair«String»ZAZB , XP Sa 
HIMNI, AR, TARA, MINARTIMA RAZA PESE , MAE 
VS, 

Ilan DAA. HARE ELE addA1178 ARIANA EA 
@SuppressWarnings ( "unchecked" ), EKkAtEJava SE 74, no LHA 


ASafeVarargs H#finitaddAl15;X : 


@SafeVarargs 
public static «T» void addAll(Collection<T> coll, T... ts) 


MERLE LEE ZAR KARIS TAKS. TRAEN SENA AJA TA 
Jk , ABA LAE AID NERF , INR FEE ASB 





E ERE ` ol Lg afeVarargstni Ki BRO EZ EBERT A ABR, AM 
des 

@SafeVarargs static «E» El] array(E... array) í return array; | 
ÐYÆRJLAVAR : 


Pair«String»[] table = array(pairl, pair2); 


XARRI E, Nikal. A NS: 


Object[] objarray = table; 
objarray[0] = new Pai r<Employee>(); 


BEIRAIIZITIIAZLAMArrayStoreExceptionF#È ( DI EH ANBA 


KE) , aaa ab le Teller all VAA. 





8.6.5 PRESSER E 
ABEIEFBfÉnew T (...) , new TL... IST. class FAI ATU PAYÈSA SE, fl 
20, FEIBYPair<T>FlåasplæiE ARI : 

public Pair() í first = new TO; second = new TO; ) // Error 
SSAYRIRISTIKSS Rk Object, MA, NERE HE ÅH new Object ( ). ÆJava 
SE 8ZJE , BUF AE ZAN SELA HÁ TR MISA. 19121 : 


Pair<String> p = Pair.makePair(String: : new); 


makePair jÁ Tsupplier<T> , KÆ MBEGA , RRA 768 SME 


i [B] A TEBI : 


public static «T» Pair«T» makePair(Supplier<T> constr) 


l 
return new Pair<>(constr.get(), constr.get()); 


COBRAR ATA Ae Hja ÆClass.newInstance AKIN ANE. 


ERIE, HUBER. ABA : 

first = T.class.newInstance(): // Error 
FIAT. class EA, AN CSRERAObject.class, WINE NEXT 
APILME(SE|— Pclassaj5 : 


public static «T» Pair«T» makePair(Class«T» cl) 

d 
try í return new Pair«»(cl.newInstance(), cl.newInstance()); ) 
catch (Exception ex) í return null; ) 

) 


IX POGANJATI NYA : 

Pair«String» p = Pair.makePair(String.class); 
ER, Class£ AB E;ZH. IAN, String. classE— (Class«String»p9=chi 
(SE, HÆME—AISKØ) „ AL, makePair ARE Eh pairHJŽEH, 


8.6.6 ARI HELE 


UR ARES z Sell, PARE. PRAGT, FE 
MERANA , MENE EZECH. FÅ, MADSWARE , AAGE 
ia SL LAP RISE. RANSE SAA. PIA, STE FERÐINI : 


public static «T extends Comparable» T[] minmax(T[] a) í T[] mm = new T[2]; . . . | // Error 


FSF REA DAAKIANIEComparable[2]ÈK2B. 





UREN NE HI — TABE , IURI LAT SENZA SAA Object[], JAH 
TADA NATI SEE. (BAN, ArrayList aL XL : 


public class ArrayList«E» 
private Object[] elements; 


GSuppresswarm ngs ("unchecked") public E get(int n) í return (E) elements[n]; } 
public void set(int n, E e) í elements[n] = e; | // no cast needed 


SEN RASENS BI ASM : 


public class ArrayList<E> 
private E[] elements; 


public ArrayList() { elements = (E[]) new Object[10]; } 
) 


KE , EHE MR, ME keen Reser, 
HF minax DARET], (Es E , UREN TIS ASIE 
‘FRR. BOKSENE : 


public static <T extends Comparable> T[] minmax(T... a) 
Object[] mm = new Object [2]; 


return (T[]) mm; // compiles with warning 


Va Æ 
String[] ss = ArrayAlg.minmax("Tom", "Dick", "Harry"); 


EH RISE. Sobject[]5|FANZÈComparable[]3ZEHi, FARE 


ClassCastException EP, 


TEKME PF, BINILHAN TAMAT : 


String[] ss = ArrayAlg.minmax(String[]::new, "Tom", "Dick", "Harry"); 


KAIBRSAIAILString ` : newigzR— NEAS, ÉGxEPITSSHJIKIR , SE MB 
FEHJStringži:H, 


minmax HERD MB ENE pi NG LE ARR AA: 


public static «T extends Comparable> T[] minmax(IntFunction«T[]» constr, T... a) 


d 
T[] mm = constr.apply(2); 


CESS TUB Ae ARRAY, VE HArray.newInstance : 


public static <T extends Comparable> T[] minmax(T... a) 
d 
T[] mm = (T[]) Array.newInstance(a.getClass().getComponentType(), 2); 


ArrayListZSBgtoArray73;A USC HX ASELS. CARRER T TL1244H , BRS 
TER. Bit, A PREMAL EKI, : 


Object[] toArray() 
T[] toArray(T[] result) 


Si DO AFRIK BEBA. MR EEK, PERKINS. AN, FH 
resul t#9Ek RAR NEI ATHEN. 


8.6.7 ZUERA I TU HRS ETNA 


AREAS AN SIRES. GAN, AMIA AE : 


public class Singleton<T> 
private static T singleInstance; // Error 
public static T getSingleInstance() // Error 
if (singleInstance == null) construct new instance of T 
return singleInstance; 


j 
) 


URIX MERRITT, MALA AA PSsingleton<Random HS BGN lace pla , 
AIB—(Nsingleton«IFileChooser» HS Hæge. Be, IX ME A 
TE. HARI, RAN RSingletonzÉ , TRØS—Nsinglelnstancelii, 
Hb , dE 


= 


8.6.8 ARENA ZHI 


ECA BASRA SSS, Hin, #872425] Throwable zz FE 
TARY. MIRO, LA PJE MUZ BELE YA : 


public class Problem<T> extends Exception í /* . . . */ } // Error--can't extend Throwable 
catch fA) HAS ARH DE, BIO, LITA ABER 
public static <T extends Throwable> void doWork(Class<T> t) 
| try 
( 


do work 
catch (T e) // Error--can't catch type variable 


( 
Logger.global .info(...) 


j 
} 


NT, ERANO PAKA TS ERA. LINDA : 


public static <T extends Throwable> void dowork(T t) throws T // OK 


try 


( 


do work 
catch (Throwable realCause) 


t.1mtCause(realCause); 
throw t; 
) 
j 


8.6.9 JLS ENNA 


Java AMEN AIS US , VIELSER Het MINE. IFLA 
NAZI NG. KEETA TIGA: 


@SuppressWarnings ("unchecked") 
public static <T extends Throwable> void throwAs(Throwable e) throws T 


l 
throw (T) e: 
) 


(IRIX NI AD A ESRBlockHE, 20518 


Block.«RuntimeException»throwAs (t) ; 


mase te METER. LA FE Dir TEES ER I eee TA JI 
MESSER] : 


try 
d 
do work 
catch (Throwable t) 
( 


Block.«RuntimeException»throwAs (t) ; 


TABS MASO NISS, RP ELLE m body A Kalt TEMA 
(E. VHA toThreadHt , SIFAIThread3Ef 1 PWA , BA run HANNENE ER 


Be 


public abstract class Block 


d 
public abstract void body() throws Exception; 


public Thread toThread() 
( 


return new Thread() 


public void run() 


{ 
try 


body); 


) 
catch (Throwable t) 
d 


Block.«RuntimeException»throwAs (t) ; 


@SuppressWarni ngs ("unchecked") 
public static <T extends Throwables void throwAs(Throwable e) throws T 


( 
throw (T) e; 


j 
) 


PRU , UA PERZI TÐ, ESPERA. 


public class Test 


( 
public static void main(String[] args) 
( 
new Block() 
d 
public void body() throws Exception 
( 
Scanner in = new Scanner(new File("ququx"), "UTF-8"); 
while (in.hasNext()) 
System.out.print]n(in.nextQ): 
} 
} 
.toThread().start 0): 
) 
) 


JA(TIX MEN , SRA MENG, RAEE — PFileNotFoundException ( 3 


ZA , Riy uy AN 7JququxB5 IA ) . 


KRIÍTAR M DE ? ERA, TIMER aer UNA PETE SEERE , IDE 
II "OF LESERE , Arun ARABA OER SE Fn 


FRESH "O". RIREWERH , Jf "DR" MER, LE 
URKFE—NEERE. 


MERA FPzE%EZ4#I@SuppressWarnings;F#E# , Mie Alava ER RIA 
CB. 


8.6.10 "Elo De 


SA AJKAI? 


ØR ` 





















































NA. BRER NE 


























FETSgequalsZJ;AWIiPairzérh : 


public class Pair<T> 


( 


public boolean equals(T value) í return first,equals(value) && second.equals(value); ) 


ZE pu — PPair<String>, MESA, FAM equals HA : 


boolean equals(String) // defined in Pair<T> 
boolean equals(Object) // inherited from Object 


(BE , Sne Ales, TARIR 


boolean equals(T) 
-—— NG Eg 
TÆ 
boolean equals(Object) 


object. equals ARAMA. 


SEI Are pS 





TAE NAN: SIRIA, EEE 
INIA NEIRA, NIKE NEO SS EON 
SL," Dën. AEE: 


class Employee implements Comparable«Employee» Í . . . ] 
class Manager extends Employee implements Comparable«Manager» 


dwan w < Z FI SIOL 


Manager SrHilComparable«Employee»#[IComparable«Manager», SETE 


BAS US. 


ix — [l5 2S ARH AAA-A TB. KE, ROUSE ZEAE SIAR. 


class Employee implements Comparable {... } 
class Manager extends Employee implements Comparable ( . . . } 


FELIS ESE MU , gal BE SOME A EAR, SCHU f Comparable<X>HYŽEnJ 
IRSA : 
public int compareTo(Object other) ( return compareTo((X) other); ) 


FARENS MERA, 
8.7 ZERO 


HE PIITAN, EXE [fr LAWAN F RAVE. PETEM ZE me 
DARE MIA MEA. DENTRO NVF, WEmployeef[Manager, 
Pair<Manager>EPair<Employee>BJ—(FXH ? SERE "RE" AMA 


RASTE, GIMI, PIERA BEARER : 


Manager[] topHonchos z . . .; 
Pair«Employee» result = ArrayAlg.minmax(topHonchos); // Error 


minmaxJj;zàk[RlPair«Manager» , MANEÆPair<Employee>, HHRDHAKEBER 
MAHI. 


Fits STAtARA (WÉEB-1AX) , Ba, Pairs5Pair D ZGBHAKA. 


DRI TAS, (ENT el uu, (RRS pair Manager: 
HER IPair«Employee». hs NIEGA : 


Pair«Manager» managerBuddies = new Pair«»(ceo, cfo): 
Pair«Employee» employeeBuddies - managerBuddies; // illegal, but suppose it wasn't 
employeeBuddies.setFirst(lowlyEmployee); 


Pair 
<Employee> 


Employee 






[no relationship! 
a | Pair EL HE 
| — pu 


18-1 pair ELISA 





TA, RR ÆRA. (EfenployeeBuddiesKlmanagerBuddies5|FH "eler 
KINE. SAfEXSCFORI—^A BATA, BOS FPair<Manager RHMZ EN 
RIBEHJ. 


[1 - x 828 EJavažiiHZ [EH JE ENI, abus— Manager [ 184 


kes Ge? 


Manager[] managerBuddies = í ceo, cfo }; 
Employee[] employeeBuddies = managerBuddies; // OK 


Al , SET SB HS JAN. URRE MERI ES 
employeeBuddies[0] , EMUS HA rrayStoreExceptionR TH, 


IZA L NS SNS Ð ARE, MINI, Pair<Employee> ÆRE 


Pair TF KÐ, ETA UTE, X NERE DE, 








FRA RI Z RAN ERA ? RER , zm! EE KARIN : 


Pair<Manager> managerBuddies = new Pair<>(ceo, cfo): 
Pair rawBuddies = managerBuddies; // OK 
rawBuddies.setFirst(new File(". . .")); // only a compile-time warning 


TERA MIRA, 182, TIE DEI MAZA DDR) av a De NE. HIL 
WSEAS ASIF INKAEE. SfgÆgetFirst RE RUK HKH Manager 

TEN , SR, FillHllasstastExceptionAÆ. KMBAAWREZHE 
Prine HAS IIT SE. 


Be, 1280] RSW MIZE, ARAM, =P. BNR 8112 
Sa BIO, Arraylist«T»S3S5CHIList«TD»EED. BAKE, 

, VEIE ATA 
”NArrayList<Manager>fPÆ—/NaArrayList<Employee>Aklist<Employee>, 
8-2Æ77 Y 4l LZ IRJESEX A. 





| <<interface>> 
List 
(raw) 


| | << interface >> 
List | List 
<Manager> <Employee> 


ArrayList 
d | 


ArrayList FAG es | ArrayList 


<Manager> <Employee> 











8-2 ZERRE AFEK 


EA 2 ESE AA e FE OR A ern , RE KGH ARIEN — 
RADA RAJE] T. Javai e ABS SPS (REEI) ERT 


x BAUER, FEURN Ah 


VSEGA 


ERA, OSI PA, BRA 


Pair<? extends Employee> 


Fea Haj Pair EH, CDS E SSC mp Lou eer e 


AszéPain«String»ò. 


LES TEMES , BE : 


public static void printBuddies(Pair<Employee> p) 
( 
Employee first = p.getFirst(); 
Employee second = p.getSecond(); 
System.out.println(first.getName() + " and " + second.getName() + " are buddies."); 


j 


IERA URS , ABG ME XVIII, 
HIT ARDE ` (EBA AA! : 


public static vold printBuddies(Pair<? extends Employees p) 


, UPair<Manager> , fB 


ARER. REA 


28HYPair«Manager»ÉPair« ? extends Employee» HI FX ( Els -3FF7R ) . 

















Pair 
<? extends 
Employee> 





<Manager> EEE EPER RP DUET] <Employee> 








El8-3 (SABAH E 


(FFA HOR Siw Pair< ? extends Employee»H95 |FBARZIAPair«Manager»l3 ? 


Pair<Manager> managerBuddies = new Pair<>(ceo, cfo): 
Pair<? extends Employee> wildcardBuddies = managerBuddies; // OK 
wildcardBuddies.setFirst(lowlyEmployee); // compile-time error 


XT RENREN, XisetFirstiYAHE— NASA. S WERCPHJEREH , 5 
(1288 pair, ? extends Employee», HAGAI FEN : 


? extends Employee getFirst() 
vold setFirst(? extends Employee) 


IXEERSPTRIBEPSRdsetFirst737A. fet RANE RJE NEmployeeHYf2SÉ , (BA 
ATE RINE (ZE, GIG. Heri? TRE RKC, 


(EFgetFirst MU TIHI ` HgetFirstfkBNÄlkf—Nemployeefiys |H 


TUE Rig. 


DES | PREK EO KE ZM, ÆSKER IZAR AA 
RZEW AMET S o 


8.8.2 MAA RE 


EAR AE SRE GAMET 232814 , (Be, AAA PAIR , BAILS Ee 


NERE ( supertype bound) , BI Fr : 


? super Manager 


ix MEE RA J9Manager DIr tas, (UB super REF T EMEA Y 
RARA , XMS NHA. ) 


ITA EIR EME ? TARE IRE AI ACAI AS8. 815 EH z. FAR 
ANA, [EMRE RR AE, VII , Pair< ? super Manager» BDA 


vold setFirst(? super Manager) 
? super Manager getFirst() 


XAÆRLER JavalBiZ , (BSD LE ia EEA NE(H4. JRIFRSZIZANÉsetFirst 
ANABJESNZSRS , AGI T 72783 TR BER SRE 7JEmployeesBkOb jectHJ2 2X. 
HBéfieManagerZS 27 HINIR , ES T TRE (MExecutive ) WR. At, MA 
Va EgetFirst , ASBGtAUEIR[EINT SAJÈS. AREA -- object, 


FA NMR, Na H, HEER Es SIKRE TIT 
— Pair RF. Pair KRETA ? AXE, Pair<Employee> 8188), 


Pair<0bjecto MIER ( ANEB-4AT7R). NANA L RS (ER SJ 


Pair: 


public static vold minmaxBonus(Manager[] a, Pair<? super Manager> result) 


if (a.length == 0) return; 

Manager min = a[0]; 

Manager max = a[0]: 

for (int 1 = 1; 1 < a. length; 1++) 


if (min.getBonus() > a[1].getBonus()) min = a[i]; 
if (max.getBonus() < a[i].getBonusQ) max = ali]; 


result.setFirst(min): 
result.setSecond(max) ; 


EDI, TRAER REA LAR ZEWRSA , 8 FRAKTER 
f RI LAM EECH 


TAB AIRES HAMA, Comparablejx IK Däer UH, AIR 
RK: 


public interface Comparable<T> 


d 
public int compareTo(T other); 


} 
frt, , SEDE f other SHAKE, an, String s 
Comparable<String>, @HIcompareTo ÐA H BANI 


public int compareTo(String other) 


RF, Dësen NERE, Oe DUSEL ZA, other Sr 


Object , Jr ur D DS HU Ea. 


HHJ-Comparableje— ll , (roll EArrayAl gz mina Agee 
t6 ? BY LADERA : 


public static «T extends Comparable<T>> T min(T[] a) 










































Pair | 
<Employee> | | | | <Object> 





18-4 TR BERIKE BEN 


AK IES LOA EAT extents Comparable Ek , 2 Dirr 2: , T 
(FEET. GIMI, MIRTA DstringètB6YÈR/ME , TØLÆString RAA), Mm 
StringiéComparable«String»HVy-F 252823, (HE , UNE—LocalDateXRAJÉNZA 
DI SHH—N BEL LocalDateSEÐI f ChronoLocalDate , MChronoLocalDate 
# FE f Comparable«ChronoLocalDate», [Alt , LocalDatestHH JE 


Comparable<ChronoLocalDate>m/:=Comparable<LocalDate»>, 


TESTE T , ESSA OI LA AHIT BD : 
public static «T extends Comparable<? super T»» T min(T[] a)... 


WifEcompareTo73;Z 55 Bv, 


int compareTo(? super T) 


Br RE BB I SS THIER , MADRE A TARA (UMATTLocalbate, 
TI FED). Meu , ERE NAIN SE compareTo ARE ZÈ 
HY. 


yJ PRE e , «T extends Comparable< ? super TON E EKG KA A 
IPA. RER, DI AE ASIA RARAS UE 
IN o , Bat 
AREF RAYE ELER. URS AFERRA) ERYM , ÁQ 

NY, FORSVARERE EIN E E (IL 


JE. 


Ex FIRED Ma Ae TEE Sere, Mi 
AN , Collection $] A : 


default boolean removelf(Predicate<? super E> filter) 


iX 73 AZA BAZE Ala AA IA. GINO, VIR (NR EME S ER JAH 
AAI, SERT LON NE IME : 


ArrayList<Employee> staff =. . .; 
Predicate«Object» oddHashCode = obj -> obj.hashCode() %2 != 0; 
staff. removeIf(oddHashCode) ; 


(Rta EE N— Predicate«Object», MANRÆPredicate<Employee>, Superig 


BUF LEX TEE pk a, 
8.8.3 AREA 


YRRIEMSBFIZGIRXEBSXSBORT , GINO, Pair<?>, HATE. jx e SIRIA Pair 
PE, SE, ARAYA, KÆPair< SALU OR: 


? getFirst() 
void setFirst(?) 


getFirst RE (B ll — Object, setFinrst73iA^ Bet ad , EE Be 
Objectif. Pair< ?»TUüPairZNIABSAMEE3- ` LIMER bject YAHA ELG 
PairèS#IsetObject ik. 


EL. : AJLJJEHHsetFirst (null), 


(TLE ERRE ? SAHAI FE RBA. GI, TAKT 
HASARA — Ppairža 08 — Null Å, CAFESLITAKIZEA. 


public static boolean hasNulls(Pair<?> p) 


return p.getFirst() == null || p.getSecond() == null; 


WitiGhasNull steHapS We , TES bueren : 


public static <T> boolean hasNulls(Pair<T> p) 
(BE , ABARAT IESG. 
8.8.4 BACB 


FHS TN EISES 


public static void swap(Pair<?> p) 





ACT ASA LA , Alt, PRETEGE (UE "O?" EJ 
bu, NABER : 


AXE, ALE 


? t = p.getFirst(); // Error 
p.setFirst(p.getsecondQ); 
p. setSecond(t) ; 


AE NA, NINE Zl] RES VITE. FIANE, DNA 
TEDE. KIJI ILA SE — 488J7JiAswapHelper , UIT TRAA : 


public static «T» void swapHelper(Pair«T» p) 
( 
T t = p.getFirst(); 
p.setFirst(p.getSecond()); 
p.setSecond(t); 


itm , swapHelperE#— NZ, Mswap PÅ, HERETTER Pai r< d »ZS2"R 


GN. 
WiftnJLAB swap A FHswapHelper : 

public static void swap(Pair«?» p) í swapHelper(p); ) 
FEDME F , swapHelper Ri AKISSITIBIRIBELA. t5 ALB E PRESS AAC 
fÍ , (BEE , XE—NARAER , HE<T>swapHelper E XRB ETHE HA 
BABE A. 
SR , ERE F , ARE FOE BC, PICA EKI SEN 


AIZA Tovoid swap (Pair<T>p), Ai, FREE MEARE WMT 
Pagal : 


public static void maxminBonus(Manager[] a, Pair<? super Managers result) 


( 
minmaxBonus(a, result); 
PairAlg.swap(result); // OK--swapHelper captures wildcard type 


ERE, BRASE NERA. 


EEA NETA Z RANA NESEN. ENNA RIS BU d 


ANA. MERKE, MRI, Arraylist«Painr«T»» PÉITIKIZZANBETBIA 
ArrayList<Pair< ? >> PANEI. REA AT Pair< ? >, DAÑE ? 


AEE, 


185588 Is LONI ED TAE t k, E E) 
Et HBU IRIBJA EX. 


FES 8-3 pair3/PairTest3. java 


1 package pair3: 

2 

3 ft 

4 “ (version 1.01 2012-01-26 
* Qauthor Cay Horstmann 

k 


7 public class PairTest3 


8 
9 public static void main(String[] args) 


11 Manager ceo = new Manager("Gus Greedy’, 800000, 2003, 12, 15); 
12 Manager cfo = new Manager("Sid Sneaky", 600000, 2003, 12, 15); 
13 Pair<Manager> buddies = new Pair<>(ceo, cfo); 

14 printBuddi es (buddies) ; 

15 

16 ceo.setBonus (1000000) : 


17 cfo. setBonus (500000) ; 


18 Manager[] managers = { ceo, cfo ); 


20 Pair<Employee> result = new Pair<>(); 

21 minmaxBonus(managers, result); 

22 System.out.printin("first: " + result.getFirst().getName() 
23 +", second: " + result.getSecond() .getName()) ; 

T maxminBonus(managers, result); 

15 System.out.println(" first: " + result.getFirst() .getName() 
26 +", second: " + result.getSecond() .getName ()) ; 

27 ) 


29 public static void printBuddies(Pair<? extends Employee> p) 


31 Employee first = p.getFirst(); 

32 Employee second = p.getSecond(); 

33 System.out.printIn(first.getName() + " and " + second.getName() + " are buddies."); 
u ) 


36 public static void minmaxBonus(Manager[] a, Pair<? super Manager» result) 


37 í 


38 if (a.length == 0) return; 
39 Manager min = a[0]; 
40 Manager max = a[0]; 
11 for (int i = 1; 1 < a. length; i++) 
42 d 
43 if (min.getBonus() > a[1].getBonus()) min = a[i]; 
44 if (max.getBonus() < a[1].getBonus()) max = a[i]; 
45 } 
46 result.setFirst(min) ; 
47 result. setSecond (max) ; 
48 } 


50 public static void maxminBonus (Manager[] a, Pair<? super Managers result) 


51 í 


52 minmaxBonus(a, result); 

53 PairAlg.swapHelper(result); // OK--swapHelper captures wildcard type 
54 } 

* | 

56 

s7 class PairAlg 

s Å 

59 public static boolean hasNulls(Pair<?> p) 

60 í 

61 return p.getFirst() == null || p.getSecond() == null; 


64 public static void swap(Pair«?» p) í swapHelper(p); } 


66 public static <T> void swapHelper(Pair<T> p) 


67 í 

68 T t = p.getFirst(); 

69 p.setFirst(p.getSecondQ); 
70 p.setSecond(t); 

71 } 


8.9 29028 


SICA TS DIME. MURRE ERIA], KEKS 
SU SII ZR, ANEK. ENERO, FILA RARAS SO 


DIRS BAHAR. 
8.9.1 ;ZÉClassè2S 


NE, Clas REZA. GIMI , String.classStf FS (Class«String» ishi 
WE (FLL, AER). 


ESB, XRERNEAIFCass«T» HENRY ENNA. F 
[ElClass«T» PAJ AREAS KAHA : 


T newInstance() 

T cast(Object obj) 

T[] getEnumConstants () 

Class<? super T» getSuperclass() 

Constructor«T» getConstructor(Class... parameterTypes) 
Constructor«T» getDeclaredConstructor(Class... parameterTypes) 


newInstance DARBE — ASEA], IX NSK EAI HESA IEEE. CAR 
[BEAR ak AT, E284!5class« TAI. MERA Y Besse 
ih, 


UR EMS SAN PE, cast RA SIRE MERA TEJ 


NA, AN], fH— NBadCastExceptionFZ, 


URIX PE Eenum kk SR DEIER , getEnumConstants FAR 


null, 


Bo , getConstructorBgetdeclaredConstructor77jZA&[El-—'N 
Constructor<T>xJR, Constructor tbo 3b pz, LUEnewInstance 3:48 
— MERA SER, 


wel 
=—java.lang.Class«T»1.0 


KRITT 8 SUAE RATES NAT, 


"|ERobj7jnullsy&nJBERETMABVZSAST , NIiRElobj ; BUH HBadcastException 


ER, 
METERS, URBASER , ANiZIEnull. 
REX NAS, ANFATAE— PEN Object , Mijik[zlnull. 


AG LAH IM , KHAN. 


NP 

i [BI RIBE S SATB JT SC DI. 

8.9.2 fFFFClass5EN TA PTE 

BRY, DEZE DIA AYClass< TAIETE RALA. Nil NE 


eecht 


public static <T> Pair«T» makePair(Class<T> c) throws InstantiationException, 
I] legalAccessException 


{ 


return new Pair«»(c.newInstance(), c.newInstance()); 


IES 


makePai r(Employee. class) 
Employee. class ÉZSHHClass«EmployeesHY— DWA. makePair HANS 
TIB]JEmployeeDLÈ , HH føles RI LEM HX NE ARR] PPair<Employee>, 
8.9.3 UNLZ ERE 


Javaiz AA SES EEL Piz. SARETE , SRER 
AI TNT A EZ ERAS AAI. (RISE, JIRAABIPair3tfNBIRTiZE 
Pair«T» , BO(E— TPair PANNYSKKIAKSJEHPair<String> HENGTE 
Pair<Employee> ishi. 
AU, E— RAI 

public static Comparable min(Comparable[] a) 
XE Nz AAR 

public static <T extends Comparable<? super T>> T mn(T[] a) 


AJLASEFBIZAJAP ISR HAE : 


ROA , SE GE lr HU AAA ZE RA IDA AAA. (Be, FE 
II TT DIN Ek DIR , UMS SSK, 


HIS iA Re , ff Hjava.lang.reflect FIE HANE Type. KME 
DE PIF : 


18-526 POR ER. FE, BIAS SRE , FNS OCS Ee 


Avie SHR. 





| L a 
papa 


À 




















<<interface>> Ü << interface >> 
Parameterized E Í Generic 
Type E |  ArrayType 


<<interface>> EI <<interface>> 


Class<T> Type Variable 





El8-5 Type EAER 
FEFE;BERS - 4-0 ES FH; ZE AAPP TED RESTAN. UMRHPair KIT , B 
Ass PIRE : 


class Pair«T» extends java.lang.Object 
public T getFirst() 

public T getSecond() 

public void setFirst(T) 

public void setSecond(T) 


UR EHPairTest2H& FHJArrayAlgisí; , 1942158) MRE : 


public static «T extends java.lang.Comparable» Pair«T» minmax(T[]) 
ANT ZKEEBJAPITEREBU S an GUE Fr Ae BA EEA, 


FE 8-4 genericReflection/GenericReflectionTest.java 


1 package genericReflection; 
2 

3 import java.lang.reflect.*; 
4 import java.util.*; 

5 

6 /** 

7 % (version 1.10 2007-05-15 
s % (author Cay Horstmann 


ç */ 
10 public class GenericReflectionTest 
u Í 
p public static void main(String[] args) 
13 
14 // read class name from command line args or user input 
15 String name; 
16 if (args.length > 0) name = args[0]; 
17 else 
18 { 
19 try (Scanner in = new Scanner(System.1n)) 
20 
21 System.out.println("Enter class name (e.g. java.util.Collections): "); 
22 name = in.next(); 
23 } 
24 } 
25 
26 try 
27 í 
28 // print generic info for class and public methods 
29 Class<?> cl = Class. forName (name) ; 
30 printClass(cl); 
31 for (Method m : cl.getDeclaredMethods()) 
32 printMethod(m) ; 
33 
34 catch (ClassNotFoundException e) 
35 
36 e.printStackTrace() ; 
37 } 
38 ] 
39 
40 public static void printClass(Class<?> c1) 
41 í 
42 System.out.print(cl); 
43 printTypes(cl.getTypeParameters(), "<", ", ", ">", true); 


44 Type sc = cl.getGenericSuperclass(); 


if (sc != null) 
( 


System.out.print(" extends "); 
printType(sc, false); 


printTypes(cl.getGenericInterfaces(), " implements ", ", ", "", false); 
System.out.printin(); 
) 


public static void printMethod(Method m) 
( 
String name = m.getName() ; 
System. out. print (Modi fier. toString(m.getModi fiers())); 
System.out.print(" "); 
printTypes(m.getTypeParameters(), "<", ", ", ">", true); 


printType(m.getGenericReturnType(), false); 
System.out.print(" "); 
System.out.print (name); 
Systen.out.print(" (^); 
printTypes (m.getGenericParameterTypes(), "", ", ", "", false); 
System.out.println(")"); 
) 


public static void printTypes(Type[] types, String pre, String sep, String suf, 
boolean isDefinition) 
d 


if (pre.equals(" extends ") && Arrays.equals(types, new Type[] í Object.class ))) return; 
if (types.length > 0) System.out.print(pre); 
for (int i = 0; 1 < types.length; 1++) 


if (1 > 0) System.out.print(sep); 
printType(types[i], isDefinition): 


j 
if (types.length » 0) System.out.print(suf); 
j 


public static void printType(Type type, boolean isDefinition) 


d 
if (type instanceof Class) 
( 


Class<?> t = (Class<?>) type; 
System.out.print(t.getName()); 


else if (type instanceof TypeVariable) 


TypeVariable<?> t = (TypeVariable<?>) type; 
System.out.print(t.getName()); 
1f (isDefinition) 

printTypes(t.getBounds(), " extends ", " & ", "", false); 


else if (type instanceof WildcardType) 


WildcardType t = (WildcardType) type; 

System.out.print ("7"); 

printTypes(t.getUpperBounds(), " extends ", " & ", "", false); 
printTypes(t.getLowerBounds(), " super ", " & ", "", false); 


103 else 1f (type instanceof ParameterizedType) 

104 

105 ParameterizedType t = (ParameterizedType) type; 
106 Type owner = t.getOwnerType(); 

107 if (owner != null) 

108 d 

109 printType(owner, false); 

110 System.out.print("."); 

111 

112 printType(t.getRawType(), false); 

113 printTypes(t.getActualTypeArguments(), "<", ", ", ">", false); 
114 ) 

115 else 1f (type instanceof GenericArrayType) 

116 í 

117 GenericArrayType t = (GenericArrayType) type; 
118 System.out.print(""); 

119 printType(t.getGenericComponentType(), isDefinition); 
120 System.out.print(  [] ); 

121 ) 

122 } 

123 } 


al, .lang.Class«T»1.0 


RANKER AAI 2 eee , URS ZEAE Se , RAS NIE IREN 


ZA. 


(SRSA IX AALS ` RIK NE Object NE 


HJ (class type) , Whk&[elnull, 


SRSA FAA AIX PSA ANSER ( LIPSBBBAR ) , AN, URIX NE 
ZAMO , REKER. 


se] 
java.lang.reflect.Method 1.1 
URIX STARA ZEA , UWS ZERESS , ARKEO. 


AG VITA SBA ÆR RAÐ, 


IG D HD DIE, WRX MARAE , IRENE ONS 


API 
1 .lang.reflect.WildcardType 5.0 


IMS EST (extends ) (RE, AN, SEIS BRE , MIRE 
EEJJofjèk-B. 


HEX SSH SS EA ( super ) RE, AMI , URIX HERRE , MREKEÈN 
OHJEY:H, 


API 

al, .lang.reflect.ParameterizedType 5.0 
MSX SAW SBA ]RIBASAY. 
ED NB ULE FE BHAI PRATS, 


REAME , MIRRA, MRE NARE, Mela null, 


API 
al, .lang.reflect.GenericArrayType 5.0 


AS PA eZ KREM BAF SÐ, 


WCF MERLIN ERA BE 
BENTE, >J SA EEN ERE AN, SEAE Y KE 
eXJavaiz Æ EINES, PUB 
http://angelikalanger.com/GenericsFAQ/JavaGenericsFAQ.html ESKEJN. 
AEE "RE BR UPE ( BA—ERAR UK). 


f£ F— rh , BS Java EHE (EZE. 


AHH "ePUBw.COM" 248 , ePUBw.COM #RB(KESSTEEHY(TIE 
HI Bra!!! 


== A. 
AIR Fg 
A Java F HER 


AMES ERE 


INES 


ESTAN, VERA MS SER SCX LAR ERE Ee RAZR. 
pesa RENS FILT LAT (EE LAJ) AROSA ? BERRA FRE 


AE ? FEE TE SEL SI 


AEG HANE) AI av a KJÆR BK NEE SRG GENENE. EIF 
DIr Leen , GI INNER (Data Structures ) ENE, BER 
HS TEA, Alt, AIFTS2 S| AND NESE ERE BE. AFE 
MINSTE, KE, FADE ERT , (KEMA E Rav Grp, 


9.1 Java ES HEE 


Java RAR AI EE AASE FANE y RBI ER ` Vector, Stack, 
Hashtable, BitSet5EnumerationiZ[], HÆBJEnumeration g Oe f 48 
T WIE) FER ASPE NTIN UB). DÆ FRIE BIE , (BERRE — T 
SHAARE AENEAS EAA. 


BEE Java SE 1.2801, RT AR BEE ARES SaaS AL 
Jf. TAB ENTRE , (HIE RAR) BATS , MAG 
RCHA KRESNE (BISTL) REZA, (BAUM AEREO Elle TL AECE 
HJ "229952" AR. pu Jee RATA AER. SARE 
FREMT AH , OMITA RAEE, Fæ , EE NITE , fi 
(MAS FERI NAE. APN Aava SERNA , ante 
HENN, HÆR ARE SAAB RIN. 


9.1.1 FRSMEDOSINDS 


OI VII ŽE EH JE We , Java RENERE ( interface) 5 
SEIN ( implementation) DÈ. HI, &— RAMA Aaf 





( queue ) 20107383. 


BADEN FE HAJ EMI ERAN AMIA AMAR, HAPINAR 
BADIPITÄAI VE. TRES, FIRER “See” ANA ART RRA A 
SPOS (NI ]9-1). 











19-1 PA 


BAD RAV ERE a, ole) NED : 


public interface Queue<E> // a simplified form of the interface in the standard library 


vold add(E element): 
E remove(); 
int size(); 


DX PRISL EUR SEN SKIN. MINE FE PAPIN ` EEE 
INN: D-E AE ( ME 31. 





























El9-2 BAZUBSSCHI 


E ANEMA LT — MIN Y Queue FE NAF. 


public class CircularArrayQueue<E> implements Queue<E> // not an actual library class 


d 


private int head; 


private int tall; 


(ircularArrayQueue(int capacity) 1...) 
public void add(E element) 1...) 
public E remove) {... } 

public int size) 1...) 

private E[] elements; 


} 


public class LinkedListQueue«E» implements Queue<E> // not an actual library class 


private Link head; 
private Link tail; 


LinkedlistQueue() 1...) 
public void add(E element) ( . . . } 
public E remove) 1... ) 
public int size) 1...) 


} 


= TE: SEINE , Java Eg BA ICircularArrayQueuefLinkedListQueue 
HIT. XE, RELCIXESAE RARA, FR EOR St rs LANA. 
UKE MESEN) , ALME HarrayDeque*, MUSSEN MERO, 


Må FHLinkedlistÆ , IX NLH] f Queue]. 


KIERA, Bie Y ROM NEE NER RER Y RASTI, 
It, RAGMBROAWE , 6EABXANZSABZX. PILAR MES 
HISIA. 


Queue<Customer> expressLane = new CircularArrayQueue<>(100) ; 
expressLane.add(new Customer( Harry )); 


HAXER, EKTET, PL HHR GIN AEA, RÆÐI 
FE RAI NEE (HS, BUS Felge RS AER. VER T4FLinkedListQueue 2 
BUA , USB ENTA : 


Queue«Customer» expressLane = new LinkedListQueue<>() ; 
expressLane.add(new Customer("Harry")); 


HARREI , SS HAHN BRUISE 


HELE. fe AAS CARR, ACSA Ce Sd. Aq , BE 
ROMANS AE. 


BANNA PERKO , WASSER. NREFFTENEIDNISGE SA TIR, 
BIER IFS NERA. 


CERARAPIXCBÁH , SAMAN BAB SLAbstract FLAS , Ban, 
AbstractQueue, (e Lee Re SCH mort), UREN CARA 
( BIFA AE ) , RI KabstractQueue SÆL SM Oueuejz ORRA 


AIMS, 
9.1.2 CollectioniZ[] 


{Java t , S ASSHAEXENECollectionik[], XA NENA NEA : 


public interface Collection«E» 


boolean add(E element); 
Iterator<E> 1terator(); 


“Ii 
BR XASAD ALA, ARUN RARA. 
add/ AA RARA AR. WRAITH SAR true , AN 


Ra RARE HAIR false, MU, SIRI Ela RARA VIK MX DWA 
CPOE , RANIA, AAS PATA AE SAR. 


iterato AR FIRE NN f IteratoraDANY&. TEBA NENITA 
ARDOER. PTI e. 


9.1.3 RS 


Iterator EJ 847 : 


public interface Iterator<E> 


E next(); 

boolean hasNext (): 

void remove(): 

default void forEachRemaining(Consumer«? super E» action); 


) 


JJ Se SS Hi nent A , JWA MIRES PAE NT. (BE, UREA TES 
AJÆÆ , next FAE H— NNoSuchElementException, EA, EEZEVARBnext 
ZANBIBhasNext ik. HERRENS RES METIA ICA IX TI ARRE 





true, ANFSTEESBEEAPTAJABITEA , Max 
true} se &tbysFdnext75;z. ØM : 


Collection<String> c=... 
Iterator<String> iter = c.iterator(); 
while (iter. hasNext()) 


String element = 1ter.next(); 
do something with element 


H “for each" PIE MAA IEA IME : 


for (String element : c) 


{ 


do something with element 


mase ERAS “for each" EARNAN PAARE AIE. 


"for each” FAL SHSM Y Iterabl FEDE RTE, "Sr 


Garer? 


“MAES , F#FfEhasNextiR][s] 


LI 
AN 


8 


public interface Iterable<E> 


Iterator<E> 1terator(); 


j 


Collection O} FE f Iterableja[], Alt, SERVEREN HÆS EET LI 
(ER “for each" 15%. 


fElava SE 8H, BAAS. LME fortEachRemaining 9 A Halt 7 
lambda RK, ( BALE NITE). BYTE GES -- 7628 US FHIX T 1ambdaz& 
Ka, AÐ Ð BIT ALE. 


iterator.forEachRemaining(element -> do something with element); 


TAN AAA SORE. WIBRXJArrayListZtfT3k1V , MANERA O 
FR, FRA, xS MB. Am , ZO RIGE Has hSet PANITE, SB NURS 
FAR NEA LAVA ES HOH, BA E AA Tra elle FYN AIT 
=R, JH Tt ee DIE, ROT RARA RAR TAFAITA 
NE Ee TARE EA, HÆ AIG, 


Elie EF ZIRE: Iteratorja[ IHJnextžllhasNext 53A 5 
Enumerationjž  fJnextElementž[lhasMoreElementsJ5jXHJ/EFE—KE, Java 
KAAS tAn LEE EnumerationiZz O, (BE , ftbi JA ESXX NEDRE 
FAS, FÆSINT BABE AA BIAS. 


Java RA RE AA er ELUZSEEFRBJIA T SENS LEE EEK), FER 
BRER , DURO , AH ARENA, EN AE sS zH Z= ERA. UKE 
RAF NAN åå , ALIS EIET ME LATE , DURA MEAR [ion] (BF 


AR IHR, FEESKTE, LERNER NU. SFE 
UTIEL RRE, (BÆ , Java REA 
DERN. BESES e ARE, ERRE 
Ænext , EMIR, HASAN MANBA. 


Alte , MZ aval Va ZIL TA NTAZIE. SBAnextlf, AR 
RTR AA A RAS IA (WEÆ9-3). 


El... : XEAB ARE. FIL fIterator. next5 

InputStream. read AEDS AA. Maem FE ÒT, MAHI "HE 
J" IAF. Pres SARRIA F— ==. HEHE 
I, EM Anext ALI RE PATAITE. 


Iteratorf&NÅyremoveFT AIG LAVA FHnext DARIA. TEKSÅ 
Em T, XE LEZ MIZAB— PIR DILEME ES MEJ, A 
Mm, MR EFÈ TANTE , NATE VITE. BA, FEE 
MESTRE REPETIR : 


Iterator<String> it = c.iterator(); 


it.next(); // skip over the first element 
it.remove(); // now remove it 



























El9-3 BREZNA (VES 


SEERNE, Xinext HRAKlremove 5 ARNA ARA EH Ki HE, RA FHremove Z 
ASA El Di nen CET AAA. UH, EEN 
IllegalStateException# TH, 

ANSE A BRA A ESB | ASE It AY : 


it.remove(); 
1t.remove(); // Error! 


MRI, MYTE Ane tE AAA. 


1t.remove() ; 
1t.next() ; 
it.remove(); // OK 


9.1.4 FP 


H7CollectionFIterator#p b72, PLASS HEHE SARNA 


io PMO, NA MOUTE BED 8 StS HJA : 


public static «E» boolean contains(Collection«E» c, Object obj) 
( 
for (E element : c) 
if (element. equals(obj)) 
return true; 
return false; 


j 


Java EB TTE AJ ` KES ARE AER aR, MAIS OI ES 
FARER. XH, Ge RAM 2 El Cer EJ S. contains Elx 
HF TSH. 


ik. NEDI I AP AB : 


int size() 

boolean 1sEmpty() 

boolean contains(0bject obj) 

boolean containsAll(Collection<?> c) 
boolean equals(Object other) 

boolean addAll(Collection«? extends E> from) 
boolean remove(Object obj) 

boolean removeAll(Collection<?> c) 
void clear() 

boolean retainAll(Collection«?» c) 
Object[] toArray() 

«T» TU toArray(T[] arrayToFill) 


EXETER , BIFSAIZAIBEIES HA , PE ENI DUR, CEANTSZKEEBUAPI 
EE PA LARA A Ise SCS. 


SAK, WISRSTHCo1lection IO SEE (EI SHOT De AR 
MAS. DS RELLENA HA SINA NEL , Java SÆT y 138 
AbstractCollection, BSE AsizefNiteratorii&ikT , (ARIES 
META. PIKI: 


public abstract class AbstractCollection«E» 
implements Collection<E> 


d 
public abstract Iterator<E> iterator(); 
public boolean contains(Object obj) 


for (E element : this) // calls iterator() 
if (element.equals(obj)) 
return = true; 
return false; 


j 
A 


LEGAT , — EIR SPILL R&AbstractCollectionzZ$ f, DCS HRMIS 
tal terator id , Mcontains 5 EB HAabstractCollection HT, 
SAM, UR FB ES Tt A ontainsHiå , BELASTE, HA 
Ma , SATARE. 
MFJava SE 8, MAB ARTS. URIX E Dr Sol Lett onge HA HISA 
ALE (ASIREF REE. Aid, ASCII IR SENAT. HAH 
DOSA SAVE CBAXPESRHEEGImuNS). BIN, 88—MRAHA 
Fik: 

default boolean renovelf(Predicate<? super E» filter) 
IX 731 F3 TERE NER (FENI, 


API 
=—java.util.Collection«Eò1.2 


ijo] NAF PRE PE PILA SS, 

IR [n] SAIF PHYITE TAL 

MERA TRENT , iRlaltrue, 

UMRES HOS T — PM 5objtBSSBXJ2R , BEltrue, 

URIX RAUS other KA PHYA Ic , iRlaltrue, 

V EAST. MIRA TIR NARA SES , iRlaltrue, 


other ROPA MENA NERE. URHIR MAAS ES , Bk] 


true, 
Mix DES PARE TF obj RNR. CUBRA DLE ANM, iRIEltrue, 


MADE Ri other EA FRERET. WRAPX NAAN? HA , IR 
[altrue, 


MTE AMIERfilteriR[E]trueKJTBI1LA. SIBREHJ- VAR TEO, NE 
[altrue, 


AKT EPISK TE HITS. 


INERCIA A other- EG PATENTER. URHTIX ÅRNES 


ÆR , B[E]true, 


RDX Se SAINI AREA 


lol DEBAKE, UMRarrayToFillæfgX , PAGE PAIR IX AN 
AF. RRDP; AN, HE NE , AM RE SarrayToFill 
RREAN |, ERESTEROMAJV, HERA. 

slo... 

=—java.util.Tterator«E»1.2 


MET IAAI , ARÍAltrue, 


IRAN FW TT NIS. MISS EEA í ESE, RHIUCH—M S 


NoSuchElement Exception, 


MES E OUT, SPIRER Ñ P7038 JP 3. UR AMI) 
Zla , RADERE f ŽU , KAR PIllegalStateException, 


9.1.5 EIER PAYO 


Java RS TER IN EIRA GEM f KO , ANÉ9-4A77x. 





KA Jer 
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Listlterator | 
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El9-4 EET 











SABA SEAO ` CollectionfüMap, RESE, JUPUFA REES 
HENTA : 


boolean add(E element) 


NT, APRS SE EN , FLIES put ARTEN : 


V put(K key, V value) 


ENE, PINAABOT. AY, NGI FRUE EE get 


jÁ : 
V get(K key) 


Listæ MARSO (ordered collection). "CS PATE 
E. FLRAMM ATCA : ERA Cela, AER TEMAS] 
a). R ANIMI (random access) , AARHA LACERTIS IR 
TR. EZ), FARGO, Lón bn. 


List 2k HEX T S NA TRIBI : 


vold add(int index, E element) 
vold remove(int index) 

E get(int index) 

E set(int index, E element) 


Listiteratoriz [1 Iterator#9— FEU. CEEXS NASH TTEANEHU 
SPASI VITA : 


void add(E element) 


JANA, ESTER NI AIITSIRAY. ARPA , AER 
IBARRA HIPS FARIN], Kuba a ÆLi str 
IA HER NEAR AA. SCA, HRS SREB , (BER 
E, Hl esit S FH ABA. RES ME EAD Y. 


lia ui , Java SE 1.48 AT —NREEND 
RandomAccess, XN&O NAUST, REAL AA TN NFEKIEAE 
SKEE : 


1f (c instanceof RandomAccess) 
í 
use random access algorithm 


else 
: 
k 
use sequential access algorithm 


j 


SetiE[][E]FcollectionE[] , 43 EZ3;ZBJfT7JH SEITEN, fE (set) Å 
add AT FE MES Ira. HEM equals ik: REMATES 
FAITE ZARA A BY, MARE RIKE TCR AAI. hashCode ARE 
NEED BEES EA 


BS ate +Y , JAREM NARAD ? MUS EH , HE 
HARE. E7—NSetfg OA] LL HE HE SATA. 


SortedSetf[]sortedMapjzL1z EGER THERA , GIS IEN TE 
MSIE f SEIN AXNAFE9.4Ditib. 


Bio , Java SE 68| N f REL]NavigableSetfllNavigableMap , HPB HEA+F+ 
JE RANNIE. (IB, DET; AAN BESE 
SortedSetžllsortedMapiz[]HH, ) TreeSetAlTreeMap3S5CHj] V KE]. 


9.2 RIAS 


29 (ën, f Java ÆRA HE GB MEARE (HREN , 
els S ERE MAS dE ZERO). 1ER9-1F , BRT UA Map RAIZ 
Ib, REARS f CollectionjEL , mLiMap“AERYÈSSIEN f Mapili]. BRATHAN 


So. 31118. 


9-1 Java Æ PANA AER 


FARKE 
ArrayList 
LinkedList 
ArrayDeque 
HashSet 
TreeSet 
EnumSet 
LinkedHashSet 
PriorityQueue 
HashMap 
TreeMap 
EnumMap 
LinkedHashMap 
WeakHashMap 
IdentityHashMa; 


— PPA El AST KAN AA US BY) ZA 9 | Fe AU 
-PPAT LIE fa] (it Ep E £T ib jdi ACREUB RS RE AYA FI 
RE ASIA ODA a 
— HA J $Ë 
-PER PCER BRUSE 
— Pp AY LEER ifi AK AE 
— Fl feipg Sm s NTE NES 
-PHT RATE / TARA HS] FJ 
— FEET FF ES AYR 
MEG TRES AY IR 
Ala] Vic EE / (AAA FE AY BR 
bh HATE b yi n] VE IE ie qa elk DI 
— ip A == MAARI equals Lk NY BALE 








LÅ Abstract Mi oo... 
Collection E 
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| HHHH = 


Bian 


| Abstract i | | Hashšet =. TreeSet | Priorityaueue Í ArrayQueue E 
SequentialList | | | L 











SZ... aaa A EE aaa a E 


k 
— = =-= — = =n = š. === = m-=== “ser = = 
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Linked 
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x 
LI L1. 1:1 | 
| | 


I| Linked 
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El9-5 fE&EZRHHRBSES 





9.2.1 HEF 


ESPA, GR lebt SEL KANSAJArrayListèk, ZAM, SEMEN 
BINIRA EXE. DÆM EEA ANA ATREA RABY 


R, RRATU API TR PRTA ZAP TRAEN AAA masa) ( ID! 
9-6), FHP HEN TAE. 





19-6 ME FMIR— T 7058 





PI DA E ZVE JEN 10 —HER (linked list) ATE NAT. E 
ESPESA FRUE LEO ZR S [Fd , (BREAN DI SIFRAJ LAE na 
rR, NEAR FY IHT R—NÆRAIS Å. ÆJav FÆRRE , MAYE 
KER FAREN HEER (doubly linked ) — BIS NÆRE ETE PAINE 


FAHJSIFA (9-7). 


 LinkedList 











El9-7 XX AE 


MEET EINER TITRE MIREN , BIER SERT USER ur HAA EIS 
( WE9-8), 







> = ES 


= LinkedList 


frst [| — —I 






















SESS 


A 
x 
yo 





















El9-8 MER PME — 1 7058 


E A SR ES FEE FASEN ERIC 
zah] , RRRA RD 26 AI NARA. AFEZAUANE, B 


ÈNJava AEK RH (ÉL inkedListMEXAHHFFRR. 


ČE TEKRØ, E ES 


List<String> staff = new Linkedlist<>(); // Linkedlist implements List 
staff.add( Amy"); 

staff.add(" Bob"); 

staff.add( Carl"); 

Iterator iter = staff.iterator(); 

String first = iter.nextQ; // visit first element 

String second = iter.next(); // visit second element 

iter.remove(); // remove last visited element 


(Hz, HER BiZEEAZIJATEBENKSI. Ake VERE (ordered 
collection) , BIS ET 238832, LinkedList.ad ASI SN JOSE 


FJÆR. (BE, Sámal EAT PIE. DT BASA UV 
EAI, PLA FU ERJadd KEMI aa. RAWEA WSS eA 
JA Ge NI TRA ASIAN. bia, P—TISEVJICAJE (set) RH, EPA 
Fre. AK, fErIteratorf£LIrPmUsHadd73;A. THO, RAKET 
F+*[lListIterator , Ap] Sadd hik: 

interface ListIterator<E> extends Iterator<E> 


void add(E element): 


| 
Ecollection.addla] , ix NA AAIRElboolean3 BAVE , CEA MEA FRE 
MP HER 

ANN, ListIteratorjZLl8P47 73;A , DORR DO SES. 


E previous() 
boolean hasPrevious() 


next ii, previous AIRE THIER. 


LinkedlistèS9listIterator SKRE] NLH f ListIteratora[AVA tas 
R, 


ListIterator«String» iter = staff.listIterator(); 


Add ATA LE Z BAM T XS]. HM, NAAT HER FH HJ SE — 
DAR, HERB MURA "Juliet" (WÆ9-9) : 


List«String» staff = new LinkedList<>(); 
staff.add( Amy"); 

staff.add( Bob"); 

staff.add( Carl"); 

ListIterator«String» iter = staff.listIterator(); 
iter.next(); // skip past first element 
iter.add( Juliet"); 














LinkedList 





El9-9 B—NDTRADNSI REZEN 


MRS add az , AZIR AFTER. CRACK AOE 
ARAU E Z BI). 


“FA—-S MUNO Iterator DARE, +f HE MERE KEJ VE VH add ERT , 


ESA SAN IO! 
hasNextiR[Bfalse ) , WMV RIU RADAR. IRTE RENATA B 
nt] MULAN. DUE ETC SS Dn LEIT ED UE ANI. BI, 
AER TESXEEUE STIR, A. B. C, MAI MU (A| ) TUAIR : 


|ABC 

ABC 

AB IC 

ABC] 
El ER "DER SSEKAJEKSOM VÈ. removejse(E EBACKSPACE$EHJ AE 
ILAATR. Teji HHnext Z JE , remove Asr SBACKSPACE HE TEIR J ACES 
AMATÈ. (BE , MAI AH previous LISA MAITTÆMIRIE , HETENDE 


FIA remove, 
add ERRATA AAA , Mremove hi ARE TIANBSAYIKS. 


flass tk , set ART T#rguss nextakprevious DARIA E—P 
TTR. VO, NEIRA NA (EE VERY VITA : 


ListIterator«String» iter = list.listIterator(); 
String oldValue = iter.next(); // returns first element 
iter.set(nenValue); // sets first element to newValue 


BILER , URTER MAHER , B— NAS HI , ES 

DUEALA TA. BAT, — NANA reell Mind ERAIITZAUA , DUER 
MANANAHI, HE AMABA. TERA EII GRE EIGA 
lE. MR ee HU Da MA ES, RAROS ESATA 
(EMT , HEHE DConcurrentModificationExceptionF##. PI, S—E 


IBERIA : 


List«String» lists. . .; 

ListIterator«String» iterl = list.listIterator(); 
ListIterator<String> iter? = list.listlterator(); 
iterl.next(); 

iterl. remove(); 

iter2.next(); // throws ConcurrentModi ficationException 


FFiter AU Hix SEM OME y , Prbiter2. next WE AD H f —P 


Concurrent ModificationException ##. 


ATRRRETREMNSS , BØE ASA : TIRE RESEN 
SARA (ARRE SERIES, F, SOT SSES U RES 
HARE, 


ARA RE. ID IS 
EKMIBRITES ) BRE. NAT CREE AMET. ES NAMES IA 
FADER ORAR EH IT ZNEJE SS ROA INBA FIT SME NAN. RA 


AL, #WiH— Concurrent ModificationException R. 


sæ NITA EEN RINE VE EAI HIN. HERRERA] PHI 
MEE, GIAN, AMA. MERIT. se jaki EAN. LIG 
SAVES INIG — MER , ARANA asas et7J 72] AA PN IHT IE 
ML. TEANEIBBIETTTBBJCollections2SBJrTze £z: pss AA PINE. 


BCECAS T8 f LinkedList. nJLMSBFHListlteratorZ$JÁRum 
AMIR PUTS Hai. FRIT. 


ÆL BEBE, collection OPER "rr PTT FBADA. SS 
PAE DS (nk ed ist2&HB*JR82ŠAbstractCollectionrBsEBUBi, GIA , 
tostring AWAY ATBTLAKItostring, HE Y MRIKASHA[A, B, C] 


HITS. MAILER TER. EL EA contains AMR ATREA 
ERP, BIO, HEER FBE PST Harry” BSE , AR 


staff.contains ( "Harry" ) FRÆK Etrue, 


flava , MAMI TS TE IO LIFE ERMUA. ERASE 
Huni. MAREAS NT, MAGASING, Hidn-1VITA. SAKE 
(ENE, SIR NARA, ERA AG MIDTEN , FER RS AaB 
HERO 


RØYK , LinkedList HNE T TARVA Mor get A : 


LinkedList«String» list: . . .; 
String obj = list.get(n); 


SA, IX NDA IRE A AR. IFZIACIEFEAR NA , HAT] RENT 
FPP Sane RAY ee AAS AZA SEZA. 


ANTA WIZ (RTL ANGRER REN ID AD ASR PER. NEDE AGHA 
1Æ : 


for (int 1 = 0: 1 < list.size(): 1+) 
do something with list.get(1); 


BRA ER TAREA UR AA ETA is LinkedListXJZStR MAE 
RTF BIS ERE. 


El eget HT NAL : MIRE A Fsize ( ) RATER 
BERTE. 


NG RG RE HARE Mik, SAS eur nee, SKE, MUS EVE , 


SSA IHHI(VE , IA 722 TAS] : 
nextIndex73;z3&[Bl AVA Dinev t HET REITER | ` previousIndex 
HARE PA previous FAT REITER]. SA, IX NES ALE 
nextIndexik[B]Bgz«5 18111. ANDAR eS, DEA ANS Re S 
BUSA. waeren F , RASS In, 

list.listIterator ( n) BiRE— NANA , ix NAN esta 035 Ankit RA 
AVE. ben , Anex HH list.get (n) STÆR NOTE, RRS 
DNA CaS AYRE a, 


MR PR ARYL , MERAY get AI set ARABIA 
IN. (BE, AITAS ? (EFTER AE TER ER I Re ET 
AENA RARAS AI. MRNRREDSULNTA ME IME 


ArrayList, 


Fe (TE aE BES eISSN ATA, MIRE EJ SIJE 
Na, AEFBEKZEEKArrayList, MAE EH. 


FERRARI PRE. CRIP SAMER , SUCHE 
te, AGAR MEPS NI TANM RNC , fANlliiremoveall7 
A. ENE — MENE , FERIER. MESSAGE TT PER 
AYIA Cave AA : 


ACE |BDFG 
A\CE |BDFG 
ABICE B|DFG 


FEAR 


System.out.printin(a); 
mi MabstractCollection&*ArBØYtostringJTiåfTENHhtafBIMBITA. 


FEE 9-1 linkedlist/LinkedlistTest.java 


1 package linkedList; 
2 
3 import java.util.*; 


4 
5 ft 
6 “This program demonstrates operations on linked lists. 
7 % (version 1.11 2012-01-26 
s * (author Cay Horstmann 
ç * 
10 public class LinkedListTest 
1 í 
2 public static void main(String[] args) 
13 í 
14 List<String> a = new Linkedlist<>(); 
15 a. add ("Amy"); 
16 a.add("Carl"); 
a.add( Erica"); 


19 List«String» b = new LinkedList«»(); 
20 b.add( Bob"); 

n b.add( Doug"); 

22 b.add( Frances"); 

23 b.add("Gloria"); 

24 

25 // merge the words from b into a 

26 

27 ListIterator<String> alter = a.listIterator(); 
28 Iterator<String> biter = b.iterator(); 
29 

30 while (bIter.hasNext()) 


31 | 


32 if (alter.hasNext()) alter.next(); 


33 alter.add(bIter.next()); 

34 } 

35 

36 System.out.printin(a); 

37 

38 // remove every second word from b 
39 

40 biter = b.iterator(); 

41 while (bIter.hasNext ()) 

2 

3 bIter.next(); // skip one element 


if (bIter.hasNext ()) 
( 


bIter.next(); // skip next element 
bIter.remove(); // remove that element 


49 } 

50 

51 System.out.printin(b); 

52 

53 // bulk operation: remove all words in b from a 
54 

55 a. removeAl | (b) ; 

57 System.out.println(a); 

58 } 

s9 ) 


al, .util.List«E»1.2 


RENREN , LEARN FRITZ. 


RBI VIA ME RAI FURIA , (Green AH next iz 
ANZ 7E 285 189763. 


CE EWE NITE. 
A Se PAT ICR e US Ee, 
MERE SACI IR ax PILE. 


IAE (LA DIS, 


AFTAN (VERJE MAJA , IRAK NICH. 


REI OPERETE EST TER E E E 
[R]-1, 


IRA STR ÆTT TH SPI TETEN sa KES , URETS 
la, 


| API 
java.util.ListIterator<E>1.2 


EAU leg 7038. 


Fitz (Vnextakprevious EXA. ANFETEnextEkprevious FARAH 
LANA NES, 0 NIILegalStateException# B. 


REAPER, AAA , iRlaltrue, 


RIE DWA. MRENA TIRILL, UD A 


NoSuchElementException ##. 
[a] N/A HH next ARAR TLE RS |. 


RBI AVA previous AN RARER. 


H 


java.util.LinkedList«E»1.2 


HE NEN. 


Má MER , HERE PATA ICAA MERE, 


SE VITEN IE URAL Spa ÆR. 
ASS 
MIRARE RA SBE EE ARICA. 
9.2.2 SEN 


ÆL TF, MAT Liste ISCH [ix PizlIHLinkedlistžE, Liste 
HAAR, FBSAPE TLANLÈETDES,. BATRA 
W: — ERARE, BE gethHset ARENA NITZ. FEIER 
THER , (By RAR. FER FR Y -AKXAZFBJArrayListèS, KP 
HM Y Listik[l. ArrayListij3& r — 368323 BOB XI RÍA. 


El CIT NR ER av FAK, Aaa Satan, BESTE 
Vector, 7J91tTZ4&HarrayListEVitvectorlik ? ¡RARA ` VectoržEH JETA 
Dira. FLU NET SH a — T VectorXjZs, (BE , MIRE 
fælle Vector , (SHR LETTERE. IFE AY. 
MArray List ARAB, AL, ELEAZA ERA rrayList, MF 


SE (Hi Hvector, 
9.2.3 EVE 


HERMIE n] LAZRR A JAJEIEAPI TARIF. (BE , WRB AR NER 
TA , ANOS CHÈ , MAA, HAREE URES TO 
SD | KAHERA. URETT , TAB) VAREDE 
PLAN SEZA. Se aa ROMANA. CU Iech eat Eje 


EBBE UEÆRARGDGE. 


ARIRANG EAA, ol Le H ERAT SS DIN , DHL ÅIF (hash 
table), AVIZE NISHTÈA— NEW, KAHIN (hash code), BUI 
HIS AIRES E, EEE, RA NEGI NG] ERE 
ARDA. 9-27 TILA, "ef EHString2SRJhashCode757Z77 
AY. 


9-2 FHhashCode WS HAVE IA 


Æ reji 
“Lee 70268 
“lee 107020 
“eel” 100300 


ME2AENE, MENS NE HYhashCode djk. HAhashCode DAANA 
Singa. 34, BOLMMhashCodeHAMIZ5equalsHjiARS , EPA 
a.equals (b) Atrue , a&b A EUBTHISIBJRSURS. 


DUE , RE BA PRE NE FE EE HAKTNI AR SEBEJ 
WRASBA , SRV PN AMIR. 


fEJavaf , SUVA AERA, SB MURR (bucket) ( SA89- 
10). BIBER RE PASE (VE , META CHAVIS , ARSE , 
FEBER ERIK TIGERS ASS |. GIMI, WOR NIS SABA 
76268 , HHE128 MG , WISS 108 STÅ ( 762685$12128:$:108 ) , 
BUTAS, EX MEPS AIA , INTER EAS PRAT 


SX, OMAR ARNI IAE ASES. PLR RENAN 
A (hash collision). XN, FEBNDIS-SAPRIAEXSIATILR , BAX 
NMIRESEEFAE. WIRBUUBISSMEBEBBSUGGTBSH), MEHIKA DEA, FE 
BANKENE 











9-10 FT 


EL ava se ask, AAA tent xu, MRS 
BL, SPARS , ANE TEEN ENES SEAN 
JIBANA , MAE ERE, 


UR iti Eo RANA TEBE , NEE NIA. EESTI 
SEAT JED BHAA. SIR EEA ltr er A , MANI 
AJAIBEIE , BEMIS TT MERE. 


IRAN E ZA DITA NADIA , SALAS. BR, 19 
HOLE It IT DENE] 75% ~ 150%, GASS A DOLL ` SSS ARSE 


Ja PIETA NAAT, UNAHIN. NERE FHES ŠNJE 2H , 
ANAMEJZI16 (RIMA ANMAT NVE). 


SGR, HAD Bele AE m MAS VAN , WAN REBATE. SIR 

BOIÆAM , Mm ASON (rehashed), URENEDIRBAV), Bel 
MABE S Ae , FHSAA TCA SIX NAAA, MARIA. FEAT 

(load factor ) APEL 'FZATASV!. BAM, MEANT 730 .75 (ZA 
ME) , HEFE 7 54H JE BARA TCR AARM USA AET 
BRO, AP TALE TE , IRA AO. 7 ELSE. 


BUA LAR TSU LE BREEN, RA EH JE sete, set EX HE 
EITANTLASÈ. sethjaddòi ABER PSE RMS, RSE , MÅ 
FIX PRI RUA OAZ 


Java Gaeta f — NHashset& , CSS RFU. ol ID add A 
DITCH. contains73;A OA M ERGTAE.M. , HEPA E SE TILA DEE 
rH, BRER MA PARITE , MABASA Aria. 


BJ SA (VESE MOR TIA AAN. FT EM ANDAR ASS TIME E , HU 
iole EH VF Shop), RAPADRA PICASA MIZER 
HashSet, 


AP AEA (FEER 9-2 ) 19M System. ink , ARIS e lai 
ÆR, fa, AJENHE PAA Biel. GAN, PILNGAlice in Wonderland ( BJ 
LAM http://www. gutenberg.orgtx2l] ) AX AZI MER , HAIST 


shelliafg: 


java SetTest < alice30.txt 


DX NERA NATA Bia , HEST NASSE. ARAGUA 
Aa, RISTEDE FAA (Alice in WonderlandAB5909 ABA 
la), EA). SEislLABSS AIR CHER. 


O... TEENS PEJT SS DT ESN IND. MRITA f NS , TUR 
TEŽKE Za PAs Beet ot. 


FEE 9-2 set/SetTest. java 


1 package set; 

2 

3 Import java.util.*; 

4 

S ju 

6 “This program uses a set to print all unique words in System.in. 
7 * (version 1.12 2015-06-21 

s * (author Cay Horstmann 

you 


10 public class SetTest 


u 3 


12 public static void main(String[] args) 


14 Set<String> words = new HashSet<>(); // HashSet implements Set 
15 long totalTime = 0; 
16 
17 try (Scanner in = new Scanner(System.in)) 
18 
19 while (in.hasNext ()) 
20 
21 String word = in.next(); 
22 long callTime = System.currentTimeMillis(); 
23 words.add(word) ; 
24 callTime = System.currentTimeMillis() - callTime; 
25 totalTime += callTime; 
26 } 
27 } 
28 
29 Iterator<String> iter = words.iterator(); 
30 for (int 1 = 1; 1 <= 20 & iter. hasNext(); i++) 
31 System.out.printin(iter.nextQ); 
32 System.out.println(". . ."); 
33 System.out.println(words.size() + " distinct words. " + totalTime + " milliseconds."); 
3 
) 


pn]... .util.HashSet«E»1.2 

Hé — NEVE. 

Má NINE, FHSS PHP ETTE AEK PEGER, 
ME OEA BA (1480) NEVE. 


(is—TA AER STRAT ( 76.0 - 1.0 [RIBSZMIS , EAT 
ADEE, SKFIX NASSE , SUAE PIS ) ARIES. 


v], x 
=—java.lang.Object 1.0 


RENA ARA. SUES EFTER, MELENA. equals 
hashCodep) EN VRA , BD2ISRXx.equals ( y ) JJtrue , x.hashCode ( ) Pm 
&ty.hashCode ( ). 


9.2.4 WE 


Treeset 58 ÆTF DEN, AU, GIL Aut. WEE-MPES 
(sorted collection). JW ESIAIFISTZIENEIEAN. ENESTE 
AN , E NEGER EEK, GAN, BEA IF RA, PAID 
Douglas US. 


SortedSet«String» sorter = new TreeSet<>(); // TreeSet implements SortedSet 
sorter.add( Bob”) ; 

sorter.add("Amy”) ; 

sorter.add( Carl"); 

for (String s : sorter) System.println(s); 


XAT, ss MEPRHSCRRISSRTTEDUHSK ` Amy Bob Carl, 1EWDTreesetZSz4 rm , HE 


ERA ZAtA SE BAY ( AICM E HAVEN ( red-black tree), ARENAYI 
HHN 348 (Introduction to Algorithms) , (FA ÆThomas Cormen, 


Charles Leiserson, Ronald RivestžliClifford Stein[The MIT Press, 


2009] ) Bang gege FAT, ARS ESOU Es E. 
H. AANI IS NITZ. 


VF MTR AI HELL FINE IE , SUR9-3 FRI, (BE, 5198 
BEER PHIL EHRE ARE. US nt , ARIRE 
RUE FIE oe nt, BAI, URANOS f 10007 7028 , ank 
TURAL es Se LUE 107A 


729-3 ETT NEVE ET IME 


x + ial SY ^ [s] BJ ET HashSet TreeSet 
Alice in Wonderland 28195 5909 5 Fb 7 FP 
The Count of Monte Cristo 466300 37545 75 fb 98 Pl 


sæ : FERDIGE , IRE BOTAR. RETA ComparableizZD 
(06.1.10) , KAIER lie Bt —  Comparator (£116.2.215406.3.8 
T). 

[BE — R9 3 FE BÅS | JE OE Mi AN RCA. ER, FIN 
TL Pte AHAHA LAFARK , MATTREASIREPA. FIRMA AAN 
TAF RE SD, UR SSSEXIAAURELIITHERR , PILA WENT HANSEN. 
PERE, WREST , DAA RE LCR AEE MARE. BOKSE 
NECESA A SER 


EA TEE IZIIAJEF , 18728155 — ERE GAVER. URER 
TreeSet , løs &teftHCcomparator<Rectangle>. ALERA MERE ? LUBHA 
19 ? TNB. PRS BM NABIBIENZ , CNA Aa, (BERNER). TORY 
HERMES. Emen , (STEET), HARA SA 
STARING. MS, A —MOEIEBURHES (#ZRGASTAYIAI ) 573 , (EE 
HIT SARAH RS. Hk , Rectangle SEEN TEONA, GERA 
TEC TRO. 


El... : MJava SE 60, TreeSetÆ5CH] f'NavigableSetjzLl, ONE 
J IV PEGE Ira lk KREDI. GE E Ap IER., 


(Heri 9 - ZE VEJE POE SAP I tentj RIE. F— NG HA S HE , 
XERAL MM. Æ — MEN EA NER SEG REGER EMS SA 
FF, 


EFRISER9-3 treeSet/TreeSetTest.java 


1 package treeSet; 

2 

3 import java.util.*; 
4 


$ /** 

6 “This program sorts a set of item by comparing their descriptions. 
7 % (version 1.12 2015-06-21 

s * @author Cay Horstmann 

g a 

o public class TreeSetTest 

11 { 

2 public static void main(String[] args) 

13 í 

14 SortedSet<Item> parts = new TreeSet<>(); 

15 parts.add(new Item("Toaster", 1234)); 

16 parts.add(new Item("Widget", 4562)); 

17 parts.add(new Item("Modem", 9912)); 

18 System.out.println(parts); 

19 

20 NavigableSet<Item> sortByDescription = new TreeSet<>( 
21 Comparator. comparing(Item: :getDescription)); 
22 

23 sortByDescription.addAl | (parts); 

24 System.out.printin(sortByDescription); 

25 ] 

6 ] 


EFs 9-4 treeSet/Item. java 


1 package treeSet; 


2 
3 import java.util.*; 
4 


6 “An item with a description and a part number. 
1 */ 

s public class Item implements Comparable«Item» 

9 1 

10 private String description; 

1 private int partNumber; 


13 [** 
14 * Constructs an item. 

15 $ 

16 * @param aDescription 

17 $ the item's description 

18 * @param aPartNumber 

19 k the item's part number 

20 vi 

21 public Item(String aDescription, int aPartNumber) 
22 í 

23 description = aDescription; 

24 partNumber < aPartNumber; 

25 ) 

26 

9 fas 

28 “ Gets the description of this item. 

29 A 

30 “ (return the description 

31 d 


32 public String getDescription() 


34 return description; 

35 ) 

36 

37 public String toString() 

38 í 

39 return "[descripion=" + description + ", partNumber=" + partNumber + "]"; 
40) 

41 

42 public boolean equals(Object otherObject) 

43 í 

44 if (this == other0bject) return true; 

45 if (other0bject == null) return false: 

46 if (getClass() != otherObject.getClass()) return false; 

47 Item other = (Item) otherObject; 

48 return Objects.equals(description, other.description) && partNumber == other.partNumber; 
49 ) 


51 public int hashCode() 


52 í 

53 return Objects.hash(description, partNumber); 

54 ) 

55 

56 public int compareTo(Item other) 

57 

58 int diff = Integer.compare(partNumber, other.partNumber) ; 

59 return diff != 0? diff : description.compareTo(other.description); 
50 ) 


API 
al, .util.Treeset<E>1.2 
MANB MINE. 


ME MNE , HEM TE GEA Se PIP BIC (UTA, SEA 
ERIE ) 


H 


java.util.SortedSet<E>1.2 


AABT AAA THE RAE BR. USIT Hi omp ar ab Lem Tromp are to h% 
Tre [EInull, 


E 


is [n] 8 Brot Se, 


API 
—java.util.NavigableSet«E»6 


IRA FvaluefJE/] VTAEKA FvaluekJRAL= , UR SAKNI TAN, 
null, 


REAA FS FvalueHJE/]J VTR VGP F value RATE, URNS 
Wills E]nu 11, 


MEN FA EA TT LEITE , P< T SE7J==HRjJix[a]nu11, 
RE — NTS FEE FITTA. 
9.2.5 MUERAS! 


Bur ESTE. , PITO LE A MNAE Eet tt VITE , CEXEBBIBIERS— NIT 


=, RISA, AOU, FILA ENESTE RANE 
MITTE. ASE FIDE. fElava SE erhB|A T Dequef£L] , HE 
ArrayDequefülLinkedList2ÉSCHR, KANE TI, FEEDER 
HIE RE, TERS 1ENGS EAR ISI 


wel i 
=—java.util.Queue«E»5.0 


MISS at , Er AOA NN UAE leltrue, URAZ 
AS, BTS TIllegalStateException , MB TIARE 


false, 


EAI SUA S , HRÆRES MIU Ta. SORA ZUJE , AN TOA 
tHNoSuchElementException , MÆ MIA BEInull, 


URD NAS , IREN PRAVU SEBE VILE: , BAM. FORMA, B De 
fil H—'NNoSuchElementException , MÆ NIA [BInull, 


(apil 
=—java.util.Deque«E»6 


SED EKI Rei S ABAZ IBISSALELEEZB. URI Y , BINA TA 72:45 0 CH 
—/NIllegalStateException, EAR DAR IH false, 


URD AARS , MIRAR USA BATA. IRIS , AA NAL 
—-NNoSuchElementException , EAR MA AR Elnull, 


ORBE, REABIISSSAITA , (EUER. HEMS, IMAM HG 
H—NNoSuchElementException , MAHANJjARPE]Null, 


NAM 
—Jjava.util.ArrayDeque«E»6 

FME 8168 ERNA STADT Zo imp P. 
9.2.6 MITRA 


PITA! (priority queue ) RASTA LAZAR (TEEN nA , ANE ZAF 
FU. EAT, MUAY Hremove DA , REIS SEBI (LARA 
NP GUNANITE. FAM , GRBA GIA ATP SAIC THE, WAAAH 
DT EJ , HEEN ATA. BERNIE T — MUPA 
Az, PAE (heap). HE TAE IAEA, SATAN 

( add ) FOME ( remore ) EE, DLL IMITAR, MAN DLR ENN 
TAI TAE. 


ZTreeSet—£ , METRAY A RRE f Compar able NARR , tB 
BIL RFE BIG RE PÆN Comparator MiS, 


IP ASER AI ETE AE. E MIZE MAR, ESL 
FAME A, BSA DAYS, ENTRIES NATI AER 
(ATSIRE SRA Ba MI, PARES ITAMIR). 


FEFRIBER9 - SI Tt EELER RL, JI, STreeset HARA, LE 
E TOR RAD SEM FAI KITA NIRA 
EAB TIC 


REFRIBEBO9-5 priorityQueue/PriorityQueueTest. java 


1 package priorityQueue; 
2 

3 import java.util.*; 

: Import java.time.*; 


6 [as 

7 * This program demonstrates the use of a priority queue. 
s * @version 1.01 2012-01-26 

9 * author Cay Horstmann 

10 * 

1 public class PriorityQueueTest 

12 

3 public static void main(String[] args) 

14 í 

15 PriorityQueue<LocalDate> pq = new PriorityQueue<>(); 
16 pq.add(LocalDate.of(1906, 12, 9)); // G. Hopper 

17 pq.add(LocalDate.of(1815, 12, 10)); // A. Lovelace 
18 pq.add(LocalDate.of(1903, 12, 3)); // J. von Neumann 
19 pq.add(LocalDate.of(1910, 6, 22)); // K. Zuse 

20 

21 System.out.println("Iterating over elements...”); 
22 for (LocalDate date : pq) 

23 System.out.println(date); 

T System.out.println(" Removing elements..."); 

25 while (!pg.1sEmpty()) 

26 System.out.println(pg.remove()); 

n à o} 

28 ) 


java.util.PriorityQueue 5.9 
MÉ—HRHTFEHComparable RARER. 


NE METRAJ, HAERERE ITR T HEF. 


9.3 BS 


fe MEG, Colle BITE. BE, SEE TIA, EHE 
ARTAR. Me JERE EH JE Or, 88, KUER SEN 
að, HERE IIA. DEN (map ) SEM CT, BØR 
HE AA. WREST , maua, GRI, A-KITALASANT 


KR, EAIALID , (HJJEmploye) IR. HAART , SINNE 
Bj. 


9.3.1 BARRE 


Java KJE IRENE T A DIE BASE ` HashMapfTreeMap, 1X3 ZSEBSCH y 


Map##[]. 


BNO AGE TAO, DIR RENE AS TTS THE , HERA GE 
FI. BOURRA RE FATRE Se EAE REVI RO JEU. 


RUE EU STE NRS ? TRAE, OUR E , AURA EIER He 
AE, HEF ER. 
TØMTE AI FAIR LIESE — DÉ RAY : 


Map<String, Employee» staff = new HashMap«»(); // HashMap implements Map 
Employee harry = new Employee("Harry Hacker"); 
staff.put('987-98-9996", harry); 


SERRA iI MISAT , NANA NE. ÆRE, ET NR, WY 
AY(EZEmployeeX]5. 


Hina TAR, SEA (AT, LK) — NE. 


String id = "987-98-9996"; 
e = staff. get(1d); // gets harry 


FRA HILA Sa eRe WAVES , getifik[alnull. 


nu1lik[ÍllAr] BE HA IE. FRUTA P HEBSSATATB. , PIER LSD 


. ANBIERBgetOrDefaul tik. 


Map<String, Integer» scores =. . .; 
int score = scores.get(id, 0); // Gets 0 if the id is not present 


EVA. ARE WEF NE. SORI a — MERA Val put A , 
RF MEME NE. SMALE, put ik BB DESEN — MB. 


remove D AA FMRI PARSEE. size AR FR GR HATE 
EN. 


FAT VADER STE , NINA EH or Each. BIL NE 
SENI BHJlambdazeAzi. HAS I HERR FIX RIA. 


scores.forEach((k, v) -» 
System.out.println( keys" + k +", value=" + v)); 


ESA on, SPE FILE. B/E. Al , MIRIT 
HMR NE, HOSTIA NEAR Y. E PA , GO NENA 
(E, ZHISFHgetzAEUAEIXT B. Ble, AE 


FE 3: 5539-6 map/MapTest. java 


1 package map; 
3 import java.util.*; 
/* * 
* This program demonstrates the use of a map with key type String and value type Employee. 
* (version 1.11 2012-01-26 
: ° Wauthor Cay Horstmann 


på class MapTest 


public static void main(String[] args) 


a es k 
z As wa EN = wo wo ag ð x P= 


Vap<String, Employee» staff = new HashMap<>(); 

15 staff.put("144-25-5464", new Employee("Amy Lee")); 

16 staff.put( 567-24-2546", new Employee("Harry Hacker")); 
staff. put("157-62-7935", new Employee("Gary Cooper")); 
staff.put( 456-62-5527", new Employee(" Francesca Cruz")); 


5 
19 

20 // print all entries 

1 

System.out.printin(staff) ; 


// remove an entry 


» staff. remove ("567-24-2546") ; 

: // replace an entry 

à staff.put("456-62-5527", new Employee("Francesca Miller"); 
: // look up a value 


System.out.printin(staff.get("157-62-7935")), 
// iterate through all entries 


38 staff.forEach((k, v) -> 


39 System.out.printin("key=" + k + ", value=" + v)); 
40 } 
4 } 


DA 
java.util.Map<K, V>1.2 


KEN GEN MAE ` REIS JENNY MAINS , NEN BIS SIT XI UI] 
null, $&nJLA7Jnull, 


XS SWEAXBABJIB ` XxIBIESSAEABUXJZR , ké RAT PRE NE , WE 
[aldefaultValue, 


(GRES MAYI A AEA SIRS A. URD MECSAEE , AD SISAN SIRI 
FEM ANS. MNT AREER MAB. MRS AMELIA A HUS WE 


[lnull ALAANI , (81/84 8679Jnu11, 
RÉSEAU] PANATA KH ARENA RET, 
URTER HEAD NE , iRlaltrue, 
WRI ARDE RIA , iRaltrue, 


STIK ERS HHYATA SEED] AI NE, 


API 
al, .util.HashMap«K , V>1.2 


RA ERA SERIES" RB UE (SERA SFE 0.0 - 1.027 TRIB 
Ë NAE RN VREG JEDEL, BETTE, HEGER AE 
HORA). SuABJSSIREATT EO. 75, 


_ A , V>1.2 

JH) ompar ab lei Aves PAIS. 

HE — NAG , HEAR REA CREA T HERS 
AER, HER RG HATER BEVART. 


ERAS, HVER HATER BERS, HER SERI 
BASEBALL REE. 


API 
al, a .util.SortedMap«K , V>1.2 


RENE tre DI Ke IEEE ÆComparablefz HJ compareT OF AIA TEL 
AJ , 1R[Elnull. 


IR [a BRE] FP NUR RUBIA JUS. 
9.3.2 SETA Im 


AIBARGTATHI- MEE SEG TBI. TERA , POSE S— NEAR 
B., TIRE, BREESE. AY, IES MEAR, DES AN 
Hi. FER MIF , SA MASI SREP. F3)- 
“isl (word) Bj , HARTA, AN ATA : 


counts.put(word, counts.get(word) + 1); 
RALE , RIBE NRL ` HER —ABE wordEj, ELT F , get 
S&RBInull, ALCS HA — INullPointerExceptionFÆ, 


(EA NS ER JAMI , FLUER getorDefault HA : 


counts.put(word, counts.getOrDefault(word, 0) + 1); 


A KASE rå A putIfAbsentAis. RA SKRIFTEN I ENAME. 


counts.putIfAbsent (word, 0); 
counts.put (word, counts.get(word) + 1); // Now we know that get will succeed 


SISI EW. merge ATIN NENE MIRE BERETE, F 
[ER US FH: 


counts.merge(word, 1, Integer::sum); 


HewordS1XEX, ANERInteger ` ` sun ES REN (TB ZISIRES1 


KAI). 


AP IFRA HEIA Y HIN EEN) NIKE TEA K: FB, 
>| 
—Jjava.util.Map«K , V>1.2 


ANfEkey 5— PDIJEnul Av , IFRS HE vá value , key 59“€ XE, KE 
RARAN, WERE NE. AN, key 5valuexk, iR[elget (key). 


FRE AE keyAllget (key). key SZGRAEK , EMO RE null , WUES 
ix NE. Riget (key). 


MI £key-5— DIEnul Øv AK , HRS AE keyòllv , key ii HABA, KAN 
KASE Inul , MERI SE. iRlalget (key). 


FREIA key, ERIEkey5—'NEnul MEXEK, key RA , KANG 
Knull, RUBER SE. iklelget (key). 


TEAM NARRA. 198 SAEnull ZARA , XF null , NISTE MENE 
BER. 


9.3.3 hanes 


HAGER ANINE ENES. (BSU EMNE — NEED 
Sa, RE cHRASINIBES. ) Ad, JUGÐIRJIHIMEI (view) 
SIN Collections ORRAT ONR. 





ic 


AINA EE 1858 (PEDR ) LIME ETE. ERIE [EDU RT LA 


ME , ALAR A—MERBEB— TEIA, NAAMA : 


Set«K» keySet () 
Collection<V> values() 
Set«Map.Entry«K, V»» entrySet() 


TDRIER3 ME. ( RASA Map.Entry#LIRISANNIA. ) 


biji , keySet RÆHashSetakTreeSet , MELI Y Sete OA FINE tès 
BIS. SetjzL1g FE sCollectionfaD, Alt, LIA ERES 
keySet, 


DI. PTAA — MIREATAYAT BI : 


Set«String» keys = map.keySet() ; 
for (String key : keys) 
( 


do something with key 


VERS Sete , ULMER ASABE. E 


for (Map.Entry<String, Employee» entry : staff.entrySet()) 


String k = entry.getKey() ; 
Employee v = entry.getValue(); 
do something with k, v 


| 
O: BIRIT SRR A MRSA. WS, REZER ortach 
DIA : 


counts.forEach((k, v) -» I 
do something with k, v 


ALTER CERE SME Cie Rf Casi remove ik, SKAR EM Pass Pm bra NESE 
ARE. NY, ARRE RMN AR. 59h, UREN NENA BIENE 


NAPARAN. MENE dd DE, ESTU AN 
UnsupportedOperationException, $HÆMNERBRHAPRA, ei tin 
— NAE / (BRI RJE S SA M IN. 


API ° ° 
al, .Util.Map<K, V>1.2 


iR[a]Map . Entry FR (RAPE EN ) BYNNE. LW RMIT 
A, CNSR AMIR , (HÆR BEREDTE. 


IR [B] BARES] TE ER NÆRME. LWE NE SE EN 
PRES PMR , (EE AREA 7. 


A SI EN SEIS 
MAREA BRS RR, ALARMA. 


| API 


——java.util.Map.Entry<K , V>1.2 
RRR FYRI. 


SAHAI PAVERS , TEXIBIESEBJIB. 
9.3.4 9580 PREY 
TESE NE FARE, AVE NE. 


izirWeakHashMap3S 73 T HER DEBEN. UREA ME, IAEA 
BERT , SITA ? EWR NENRIETAS|ACHYIÈAL, AHH 
(EMA AR MERA f. BE, BEER PAHOA BIIK PN 


BE, PILL, DONE ARICA ARA. Zor tika es z BEIZ NI ER Ee ? YÉ 
LEM BRAC FRAY ERAT EHR BU SSH L 1EIIB ? 


IRE UAE, IR a NR. HERAS EE ras) 
DI. ENNA SANAY, HIM. All, AEREA MARE 
AAA IER AAA. skefiFBWeakHashMapseBkixf tss. SHEA 
Wl ak Ee ee BBY , XSF SHOR [RI NE LIFE 1B 
XJ. 


Faz AAA IAB Td. WeakHashMapfsEFHS85lFH (weak references) 
FTE. WeakReference SIG | Hiel MIST , TERE , NEED 
WE. VTA Del , VIN INSSE FPS AAU TAME, BE, UR 
RENEE OU EXERCERE A5|F 7 , BUSA. Am, MUREN 
WR HBEHWeakReference5|HH , HAREM EE NAME, 182185 | RIX NIA 
595 | PRIKA BAJIJHH, WeakHashMap ý AEREE, LECT OAYSSS | 
Fd. MES BEAM RS ECT REA BRUD MER , TER OA SEEK. F 
æ , WeakHashMap TBI N AY H, 


9.3.5 REKA RSA 


LinkedHashSetf[LinkedHashMap% Mic HH A "Ces TH NIH, DØR LUER, 
TEST PAINMFH Fe Ehe Lt AI. asi A Sp , AAH ASTI) 
ern (NP]9-11). 





Blo. 11 HEAD 


BIRO, EE 0 9-602 RJM : 


Map<String, Employee» staff = new LinkedHashMap<>() ; 
staff.put ("144-25-5464", new Employee("Amy Lee")); 
staff.put('567-24-2546", new Employee( Harry Hacker")); 
staff.put ("157-62-7935", new Employee("Gary Cooper ")): 
staff.put( 456-62-5527", new Employee ("Francesca Cruz")); 


IK, staff.keySet ( ) .iterator ( ) LA FETAR SSE : 


144-25-5464 
567-24-2546 
157-62-7935 
456-62-5527 


HAstaff.values ( ) .iterator (UI ETSI : 


Amy Lee 

Harry Hacker 
Gary Cooper 
Francesca Cruz 


RIAS, MIRREN , VIRKE. SPA VHA get 
akput , SPISIE MA SAME, HAERE ERER ( RARA 
HER PANES, RGS PARA ESE. — NÆRE SUT EAS 
NINANG). BER ABD IRER , BAR 


LinkedHashMap<K, V»(initialCapacity, loadFactor, true) 


IINITAN SERA BURGER RUT. URI , MEGA ENG 
ES ES TEN MEGET. SÆR 
TRA SITUSRI EM OCEAN , PLUGINS jl NER , TPRHSCESBJBUJ UT TGS 
MERI. DENE ERA LITER. 


REDU JBJ. BE — PLinkedHashMapHI FS , Mu PEX 
VO: 


protected boolean removeEldestEntry(Map.Entry«K, V» eldest) 


& 237 jXxIBItrueB , HAM ARRE, MAS ReldestèB, GRA, NE 
HJ xR EG LUTF)IX100 NITE : 


Map«K, V» cache = new 
LinkedHashMap«»(128, 0.75F, true) 
( 
protected boolean removeEldestEntry(Map.Entry«K, V» eldest) 
return size() » 100; 


)0; 


735 , voll lie ldes tee HP LIG AFESMZETRE. PRO, FILA 


SKT A CEBJRJIBIEE, 
9.3.6 KREE SRAJ 


EnumSet Æ — MASS TEKS. HIERRO ABRAS, Ar 
EnumSet UGDA USCH, WORRIES , UBA ARES. 


EnumSet SSA ARI. ol lieben UI TAE TE : 


enum Weekday ( MONDAY, TUESDAY, WEDNESDAY, THURSDAY, FRIDAY, SATURDAY, SUNDAY }; 
EnumSet«Weekday» always = EnumSet.allOf(Weekday.class); 

EnumSet«Weekday» never = EnumSet.noneOf(Weekday. class); 

EnumSet«Weekday» workday = EnumSet. range (Weekday. MONDAY, Weekday. FRIDAY); 
EnumSet«Weekday» mwf = EnumSet.of(Weekday.MONDAY, Weekday.WEDNESDAY, Weekday. FRIDAY); 


BIL MER Set ROA AA iZXRÉLZEnumSet, 


EnumMap E — NER AEE BRE, CALLE SB MESAS 
nm. LEBEN, FETE AER : 


EnumMap<Weekday, Employee» personInCharge = new EnumMapes (Weekday. class); 


Elg : ZEEnumSetHyAPISZAQ4 , KÆRE extends Enum E> XIF aA 
BIN. BED, CHEEZ "ERAK," PANIC JÐ 
EnumžE, MA0 , Weekday# R&Enum«Weekday», 


9.3.7 KR BARE 


3SIdentityHashMapB8#5XH9(FRI. HOME , FERIE A SS FBhashCodebRZA 
MA. noža System. identityHashCodeH 211%. IMXÆObject.hashCode 
PAANI KAINAN TTA PRE REDI. MIH, EVA TAT 


EUR, IdentityHashMap2Sfs:FB== , MA (EHHeguals, 


Emen, ARNIR , MEAN, MERMA AAN. ELISE 
HAZ (MISA TG), KTKIFBAR , AU ARR SAMBA 
Teo 


API 
al, .util.WeakHashMap«K , V>1.2 


FAAS EWA EM ERA 38 TIÐ IR. 


AFI 
al, .util.LinkedHashSet«E»1.4 


SENSE ESTER TI T REEL RE, 


API 
DA .Util.LinkedHashMap<K , V>1.4 


AEWA. BRASA ARE NAJE UDO ETS, access0rder SY 
Atrueh Alm , falsei ÆT få Il. 


UI ERAS Seldestzuzk , HMM REltrue , iII NA. eldest% Tm 
ARS IGRI A. IX NT ESTER REJA Z AAR. HANOI 
false, BIEN F , IBC RAMI. Am, LÆEHGEMIXIGE , LUE 
GES Dër la true, HA, ASK NSRSS TÆ, WARI SER 
Y, MiiR[z]true, 


API 
al, .Util.EnumSet<E extends Enum<E>>5.0 


AN ES EA 


REX, HÆS ZS BIR ZS ELIAS TAYA. 
RENÉE from ~ to IAEA ( BA NIAFITA ) AYER. 


AENA 


API 
WI. util Enumianek extends Enum<K> , V>5.0 


NE MB 7928 ESSE A EJ, 


API 
al, .util.IdentityHashMap«K , V>1.4 


lg — NPAYINRADI NE  HA882XKT1.5*expectedMaxSizeÅY2AVEx/ VA 


E ( expectedMaxSizeHJEAlA(HJE21), 


wi, 
—Jjava.lang.System 1.0 


1R[a]lobject.hashCodett A BZKBSTRISIBXA RS ( EWR II TIHE Æ ) , Blue 
obj ETiEKIZSE AEE N f hashCode Ate AIEO, 


9.4 "Wesabe 


fa — NEI9-41 89 - 59] eee ` FIS AE OAR KSSH ASA 
ARETES ANA ZAM, XAKEFIZA En FAVÈ. BIER 
ME (views ) HJLAXRASEUBRSJSCEN f Collection AF Mapi HAI. EJ 
Aykeyset FIRE NARING. METER , FER NAME T — TRTE , H 
FIRS PAIBA RANA , ERAN BE, EnH. WRAS 


& : keySet JERE — SCHO e tiD, LAST 
(E. ASIME. 


MEINE SER HATS EE A FHBJINLFH. PEST BREEN, 
9.4.1 HÆRS ADR 
Arrays fS has Lista — NO S Hava List ami, KT 


II B NESA AIRES ES AK. PRO : 


Card[] cardDeck = new Card[52] ; 


List«Card» cardList = Arrays.asList(cardDeck) ; 


IRINA ArrayList. VÆ TENIS , TVR KAHA lees et DN 
ik. BREA MIRADA (BIRO, SIR VsstHAXHJaddflremove73;A ) BAN 
H— Unsupported OperationException R., 
asList H An ARNASA. PMO : 

List<String> names = Arrays.asList( Amy", "Bob", "Carl"; 
ix 73 AA 

Collections.nCopies(n, anObject) 


FRE — PSI S List UNIT (ELE NIS , HEN HOEN NTG, HE TILA 


BRE — NanObjectÅYfån. 


5120, "ECH ARS CIS NES100 FIFEKIList, EVNER IKE 
JJ "DEFAULT" 


List<String> settings = Collections.nCopies(100, "DEFAULT"); 


FABIAN. MAME LIDIA. 


aw : Collections HER RSE, JZ ED JAHI SŽ NA BASS 
a. A#BT.5Collectioniz Bjart HK. 
SIA PIVA 
Collections. singleton(an0bject) 
VISKE MATA. DX INYSS0OIT setè ( HS EEListfIncopies HER 


A). RENREN — NARA EMBETER MAR HEBEI 
HiH. singletonlistJajA 5singletonMap HJERL. 


Si , SITES HELD , AA EA LC RS INR, m 
BJ, SS. Bale , REIR OT ESA : 


Set<String> deepThoughts = Collections .emptySet(); 


9.4.2 FE 


DILL $ GEV FILE ( subrange ) MEA. WEN, Bix8— Nl staff, 18 
MBN 5810S ~ $8197 NTE, JLUEHsublListjEkiki8— NER FG ENN 
ZI. 


List group2 = staff.sublist(10, 20); 


B-MASIOZAN , FT TASMABSEN. RSStringèsf]substringiifF 
HASTET EI. 


EILEEN == z MES III. MIRO, FILI 
MIRE TB : 


group2.clear(); // staff reduction 


HE , Tani ista RASI, HHgroup2 NZ. 


WIA RRA , ol Leite mn PELE (VESE TE. SortedSetjx 
FES 373 : 


SortedSet«E» subSet(E from, E to) 
SortedSet«E» headSet(E to) 
SortedSet«E» tailSet(E from) 


(E AREIA FE F romh Fto hE Ts r£. BINA SUIT 
157 


SortedMap<K, V> subMap(K from, K to) 
SortedMap<K, V> headMap(K to) 
SortedMap<K, V> tailMap(K from) 


ASIA ED EINA TEIT. 
Java SE 65/AfYNavigablesetig RF b ESAE FE SAVE]. PLA 
GORA: 


NavigableSet<E> subSet(E from, boolean fromInclusive, E to, boolean tolnclusive) 
NavigableSet<E> headSet(E to, boolean toInclusive) 
NavigableSet<E> tailSet(E from, boolean fromInclusive) 


9.4.3 Pr KE NE 


Collections BIL IA.) HP ESESKIAANÉKAE! ( unmodifiable 
views), XEMENIA RAM "rer ge, URAMI EAT 


(200 , SER PEE, RES NA AS SS 


FILMER Fam AA GA REK : 


Collections.unmodifiableCollection 
Col lections.unmodi fiableList 

Col lections.unmodi fi ableSet 
Collections. unmodi fi abl eSortedSet 
Collections.unmodi fi abl eNavi gab] eSet 
Col lections.unmodi Fi ab] eMap 
Collections.unmodifiableSortedMap 
Collections .unmodi fi abl eNavi gab] eMap 


BADA EM TEN, (A, Collections.unmodifiablelistB 
ArrayList, LinkedList k AHISIN f Li st HAYES EMELIE. 


MI, (ASEAN, (EN MERE TEBSAAB , MULT BIER 
IF: 


List<String> staff = new LinkedList<>(); 


lookAt (Collections.unmodifiableList(staff)): 


Collections .unmodifiableList Hig RE PE Li SEDAN, Hii 
EE TT AGM staff SHE, GA, lookAt73;Anu]LAVJSFBgListEzLIHBJHBrTÉB7; 
ik, MARE. (HEHE MEET ( PSI] , add) CT EB AE VANIH 


—-NUnsupportedOperationExceptionH , MAAGA ERSTER SES. 


ZP ZDI EP PE EOR ATA EI, MADE ROA AI FR (REF 
staff) NESTEA. HENMALGLIRARITS VAR ESSA. 


ATAWERE BS HOME MIE SINK , FLIRE PO HENAN 
iA. BIRO, LinkedListEB—IER DAA , addFirst#]addLast , (JBA 
iÉListfZLIBg73;Am , FREE FA] (EMI ENA TIA. 


9... : unmodifiableCollectiongj;A ( EZ ER nedyg 
synchronizedCollectionžfichecked Collection FA TÐ ) REVER, 
C RJequals73; AA VA A RKS BK equals/3ik. AB, BANKS Object ÅR 
equals D , iX PIJA FE SEU XS SE ÆR NIK. MIFE 
KEE, MEDIANA EAS. WERELDNET, AN 
kre OE SEEN ED ES WAIX— JE KREE. WER IZD TUE 
hashCode7j;X, 


JAM , unmodifiableSetZéf[lunmodifiablelistZÉAD[BFHIiEEfESBJequals73;A 
HMhashCode HZ. 


9.4.4 FT NE 


{URS MEBIES , MAGNAR ET SEM. IAN, UR NÆR 
LESE ERI , AHA — ME III AT, HÆRE 
SENER, 


FANS SAMA INI RAR RARE, MAME EE 
FR, HAN, Collections synchronizedMap73;A RJ AHE MAA 
ARA EE tte AB Map : 

Map<String, Employee» map = Collections.synchronizedMap(new HashMap<String, Employee>()); 
ME, HUSKER map UK T. Recipe FRY, BD 
A Bi , IA II A BUURA 
AT CAE A RIN, 


TE ME WT zS: RE ae Rais. UR PÅ, SEE 
AAA RAS TN ZA RE PEN SIRA RIBEA E. GIMI: 


ArrayList<String> strings = new Arraylisto(); 
ArrayList rawList = strings; // warning only, not an error, for compatibility with legacy code 
rawList.add(new Date()); // now strings contains a Date object! 


XMaleWaddap Sista). Re, RARAS BO VA Æ 
get Ik, HERE REM AStringhf, X26824 HB RR, 


EME DAA xa, FEX T -DREIE : 
List<String> safeStrings = Collections.checkedlist(strings, String.class); 


NEA add AF NING RF RS. IRA BEAR , MA 
Huih--MClassCastException, EIN NERA LATE EEA (VE Le 


Æ . 
o. 


ArrayList rawList = safeStrings; 
ranlist.add(new Date()); // checked list throws a ClassCastException 


9... : DTEMEISIRI Eed Lol Leipzig, BAN, HF 
ArrayList<Pair<String>> , HFÆHNNA— TAN “RA” PairÉé, PALL, 
FEMA IEA Pair<Date>, 


9.4.6 AFR wee FAA 


85 , WEAR ERE , EFTER ALAR, ANEK. RIN INA F 
KAN , SES ARTERNE EVE. SORI ENA TAME, SIRI NE 


HU LE--PUnsupported0perationException, 


FER GADE IHJAPINJUH , TESTA IAS PER . IAEA 
AVLESE. EA, KISI HANGAAN PELSE D 
15 ? SL, MERETE, TEM EZO EI IAE A ee, DERIER 
FEIE VAREN EINEN ER GA MIN EET SAIYAN NEO. PE, 


Æ 

RASI ANEMIA, OLR E Zo BE. 

SOMA Fá AKTA RRAPI AR ? SEU NA TMŽ, RE 
ORONO , ASADA INE MADERA AAA. RARES 
EI NE PF RCM STT få 
ÆDE, VRE, AREA, BINSFS5 EH, SST AA 
HIREK | KER SRM Aroca BER. BE, TEB CAFE DE 
FB, RMN JE PRE, MAARE RR REE "ole 

AY" ENE (ESR HEART MAYE. 


API 
bn]... .util.Collections 1.2 


ME RA ME ` MER ERE ACH ` 


UnsupportedOperationException, 
ME SETTE ` MEIN ARE, 


Má MESWE ` UREA NERT , MEA Dr 


ClassCastException, 


Mió NIZA, TE NE An MB TRA AER, MALE TE 


TAR UREA, 


ER MTRS ` BREST EKLE AU ES. 


B | 


java.util.Arrays 1.2 


* 


EEC DIOU), IAE E (ENEJ , (EDR RISE 


l 
java.util.List<E>1.2 


F 


o 


SEN BENA ATTRA ENE. 


[s] 


java.util.SortedSet«E»1.2 


o 


[ES xe; CEARR NE. 


H 


djava.util.NavigableSet<E>6 


o 


akte EI A HI GENE. booleani k EMERE SEADA, 


H 


java.util.SortedMap«K , V>1.2 


i [B] TERE EI PAVER AHIT NE. 


H 


java.util.NavigableMap«K , V>6 


Iz [PES EP BIP AES uu. booleana Rk EMNE EnB EAR. 


PESO RAMA , MARREK. HIN, SR TIHE 
SPRATT NSR. BEGGE , PART RAISES FERSK 
DAMA FEER HEBR. 


if (a.length == 0) throw new NoSuchElementException(); 
T largest = a[0]; 
for (int 1 = 1; i < a. length; i++) 
if (largest.compareTo(a[i]) < 0) 
largest = ali]; 


ZA, ER SABA PN RAT TAR SAN VISSE BÆR. 


if (v.size() == 0) throw new NoSuchEl ementException() ; 
T largest = v.get(0) ; 
for (int 1 = 1; 1 < v.sizeQ; i++) 
if (largest.compareTo(v.get(i)) < 0) 
largest = v.get(i); 


PERMA EAE ? AG PERJEM, Zorz SITES LI) , (BARI ERA 
ER. 


if (l.1sEmptyO) throw new NoSuchElementException() ; 
Iterator<T> iter = l.iterator(); 
T largest = 1ter.next(); 
while (iter.hasNext()) 
( 

T next = iter.next(); 

if (largest.compareTo(next) < 0) 

largest = next; 


fr S DEM VE E sh, HERA. ÆRET EEA ? XJT 283 
aala Adele LFB ? W TRSB— T 7058 HJ 88 X m ACET ZA ? IA 
SKI HIR CETA , BABS RIX 28208373 3s : 


static <T extends Comparable> T max(T[] a) 
static <T extends Comparable> T max(ArrayList<T> v) 
static «T extends Comparable» T max(LinkedList«T» 1) 


MES aROW AMI. FASE, AS Ste AIX SSAA EE 
NEED. 3Hgetfllset757z £188 ID IA] SEGRETERIA. TEIT ÅRET 
Set Tree SI , NIYANIG. AHS TVR 
EVE TS RIGE. Alt, PILUBmax ASK RR ESE y 
Collections OÍR. 


public static <T extends Comparable> T max(Collection<T> c) 


if (c.isEmpty()) throw new NoSuchElementException(); 
Iterator«T» iter = c.iterator(); 

T largest = iter.next(); 

while (iter.hasNext()) 


T next = 1ter.next(); 
if (largest.compareTo(next) « 0) 
largest = next; 


return largest; 


) 
AER ER TATT FRE. SABENA PENIS J. 


Æ NESE ENG. BLE , MERA ARDE A) LIME RARA, 
NEA RO ERE. Java ERRADA, (BE, bo 
J BAKE, DKF. 


IX 
Tu 
A 
EI 


9.5.1 HES S HE 


TAN UT ABE BRT EAN SF MSs Me SFS Hh VASE LAS SHE 
FREGZBJIEJE. SÅ, USHER SAD ARIK SEES a iv HR — MAA 
API), Java FXT NAS tA DA. 


CollectionsžEerAHjsortja ža LINSE f ListizLIBgSe SHIT HE. 


List<String> staff = new LinkedList<>(); 
fill collection 
Collections.sort(staff); 


IZ PREBERI LAST f Comparable##O, RAKAR e kel ll THE 
Fr, DLWERListi[DIA]sort BHRAFHHENA— PComparatorxjg, ALGO PIZ LA 
WS ea LIVER : 


Staff. sort (Comparator. comparingDouble(Employee: :getSalary)); 
UI SAB FARRER IFS HERR , DL ERAMOS OA 


Collections.reverse-Order ( ). KADARE — PERES EREE UR] 


b.compareTo (a). M20, 


staff.sort(Comparator.reverseOrder()) 


XN A RA RRA compare Tos AS ESE , BABY staf ih 
(THE. BI, 


staff.sort(Comparator.comparingDouble(Employee: :getSalary) . reversed()) 
RH L AH. 


MITRE sort ÐA ARAR Pee ST. ES , TANAKA AH 
DIE E , SARA MANJALE BE KARA RA, MEERA MEN AE) 
SA ESE e Ia: 


(FAA. Zut , Java RIMAS HAIR. CERISATATLAK 
NIE, SD , Ale, SHERIA UE SEE. 


PS re E SE Sd O 


ÆR. (BE, HXTHERS—TGERBBUUUES : Ræ , BOSE CHICA. Att 
AA a RA ? SEER. RiZA— ME IZME E 
MAJA INF. MÆ, ERRATA. MURA NÆRIIIGBSRETA 
Bale? URREA AA ESRA FAD BNR. ROEL, HEF 
NEAREST ME, BER TAGES , TABBE Bae SHER. 
[FE] JSE OT EKRANI "nS AIA, Al, MARS ROS RADO AA 
TART ALES EIERE. GAN, EXAABEISUNModifiableList5]] 
FBG HERA. FLUE AKAYIN ? TRIES, NITA n ME 
PLAY , (AAW ERT LARTSEAA AY. 


BEER AWE ` 


Collections®@—?Sidshuffle , HUBE SHEME , BUBBLES Ze 
ATRAIRE. PIKI: 


ArrayList«Card» cards =.. .; 
Collections.shuffle(cards): 


AI RE HAI IFK HE MIRandomAcces sta , shuffle AB LAZHIEIEKZER,, 
INGGIT ALITAN, E CAS HENT. 


RA 9-7 HAH ~ 49Z|E]HY49 NInteger ði RANAH. Wa, KENT 
ALT , HASTE LERMA AAA NE. BR eR SUB THER ADT I ED, 


trip 9-7 shuffle/ShuffleTest. java 


1 package shuffle; 

2 

z Import java.util.*; 

4 

S ju 

6 “This program demonstrates the random shuffle and sort algorithms. 
* (version 1.11 2012-01-26 

s * @author Cay Horstmann 
* 


10 public class ShuffleTest 
u i 


i public static void main(String[] args) 


14 List<Integer> numbers = new ArrayList<>(); 

15 for (int 1 = 1; 1 <= 49: 144) 

16 numbers.add(1); 

17 Col lections. shuff1 e (numbers) ; 

18 List<Integer> winningCombination = numbers.subList(0, 6); 
19 Collections.sort(winningCombi nation); 

20 System.out.println(winningCombination); 

21 } 

n] 


API 
anj java.util.Collections 1.2 


[ss FHESXEBJHERRSSZ , NYE rr THER. MADAME (n 
log n) , En BE. 


REN LIFT ELIZ , IX ESABJHJBIESZSERERO (n a(n) ) , ne 
E,a(n) TAREE). 


love .util.List<E>1.2 


fs B28 XEEUBERR XJ IHF. 


— 
ÆR TA , RE Comparable$x[ ORARE. 


FR Ras , ER SORE AAI. 


9.5.2 [DÆ 


FIZE PER NIRA, BEER APANG NIL, Bee ZORA 
TUAALL. AM, MUSS SG Een, Ko ESÈ TU T Suë rietst , &— 

SHAT BERNA. URE, ABAY ERA AR ARE ` A 
Wi] , FART AEA FANN ARE, SER LUE EEK +. 
—E ASHE FA. BM, RE AA 1024 NITE , FJLMEIØRILBUSTE 
IPC DIS ( EKA RI LWA ESKE PAF AR HAT ) , MERE, 
RITA , EPJSSERSIZZALUSE ` URRE , 95102477 EG BET e] LOA 
iA. 


Collections38HYbinarySearchF ATIN fix SRA. HA , ROVERS 
HI, ANUARIO REI. EERE NITA , MUHE HEO (IX NES 
SCHU ist], PEREGO FL NAS ) UR ESEJI LA, URES 
i AHHComparablejž[ IHJcompareToBiAiH4THEF , NAA. PEGES 
SS, 


i = Collections.binarySearch(c, element); 
i = Collections.binarySearch(c, element, comparator); 


Ul&RbinarySearchiARIAAEUEXTFTO , NMR AREA |. VHE 
ie, cget (i) SFM NENE FAJ element, AAFIRAGÉ , METLE IT 
ECAYITA. (BE, SLABA BIT MZ element HAR IR SAME , LA 
PP RoOWARE ENNA 


insertionPoint = -1 - 1; 


RAANZIAABANI-1, ACE MAES. HØRER , NENE : 


if (1 < 0) 
c.add(-1 - 1, element): 


HET CAA SUE AES E, 


RARA ,-HERIBEN. MR) FACADE 
AEC ARE PUSH , SDEKNM rt kA TH. At, MURA 
binarySearch Ze t — MER , CHAAR 7J5S LEER TG. 


API 
al, UELL, Collections 1.2 


NAIIKPIA-- NE , WRITE Æ SAbstractSequentiallist& , NKA 

TAK, AISKA en, RINDA NAZARENO (a(n) log n) , n 

ÆRE , a(n) FE NITABITIIAYIEL. INTA MEET 

PAYAS| , IRENE PAE ARA Ai. FESTET , MARX ME 
RENE IS |—i SE , VIRU REJE FTE, 


9.5.3 ERIK 


fECollections# PRÈS JL BIEBER HANSA. BE PENE ARS PB 
TTA NEHA, BONAR : S TVIÆRYTTAÆSRHJÐJ AVI S POU ; 
ATV REBT ; VE FATTER. 


JH ASTERIX EE EAN ? KS REGE MIRA DERE 
IRS EA. BANZA EKREENFEZAN : GL HE Fr aii RAS 
pk — HEISE. SPAS ASAE , VE a AJA. ne 


Bale Collections. maer AA, ES VŽU SS Hie, D , is 
Á NE META : 


for (int i = 0; 1 < words.size(); 1++) 
if (words.get(i).equals("C++")) words.set(i, "Java"); 


IMAZ MIES PECA : 


Collections.replaceAll("C++", "Java" ); 
FX NIE , (RS ESSERE MEE TA. 
Ala AP Ild S Collections KÆRE EEA, 


Java SE 81205 MIAJjACollection.removeIfž[lList.replaceAll , KANA 
XHB LES, BRA Nlambda RAN RNA RRIT. IR, EA ADE 
WRAS ma, HAKBANG : 


words.removelf(w -> w.length() <= 3); 
words. replaceAl] (String: :toLowerCase) ; 


mi 
=—java.util.Collections 1.2 
IRIS PE VBR (BEEN , DRA BUSES). 


SS A NC EAS 
KH. 


AGI PATA UE ATRIA. 


SAANG EAT. MURRET , Wikleltrue, 


FdnewvalueRVf 6 AA /H/JoldvValuef IT. 


RARE NERE MET s FYRER. MRIPINGEETsAFYNF , JI 
ula. PR, 173[s, t, a, r], sZ3[t, a, r] , MAMA. 


FORSTE (RAZ SSHJPA NITE. 


ij Er BJ. NG, HEBE Lt, a, rAr, a, tl. XP 
ATAUAWA (n) , nNFJIKHIKE. 


HEF UR PUTS , 1935 AKEBANE ( i+d ) %1.size ( ). GIMI, 153 
lt, a, refs MUAA [a, r, t], JTZ3iZBJRIIBESZRIS7JO (n) , n 
IKKE. 


REASON. 
ORAR, WkEItrue, 
—— 
MIRATE DURCH TTR. 

al, .util.List<E>1.2 

HX PUER TAR NESE. 
9.5.4 LEE 


REIER "butt" Sl TT. W NAP 


colll.removeAl] (co112): 


13M colli"BHER&coll2rRiHSBSHTS7um. SCR, 


colli.retatnAll(coll2): 


SM colliHBRATBIREc0 112 PH Ta. FRÆ Se. 


[iS EIK NEI (intersection) , WmeMTERPAAATLA. Å 
75 , EU NAKAIN 


Set<String> result = new HashSet<>(a); 


ERE, ANAS TSS: E NEAR Miss, STEDE] 


MAHIYA. 16. 


WAR ff retainAl175;X : 


result. reta1nAl1(b); 


ARE QA BED PHA AIC. IMD f XR , MISTE. 


ALEX Se PA £ , AE NE FA, (ai NASI, Ba 
TIDRSISIJATIA , MAGETS — NEAR FE JETA Pa LAJID. 


Map<String, Employees staffMap =. . .; 
Set<String> terminatedIDs = . . .; 


HEV — NES , FIBRES LOPS RAKNER T BID, 


staffMap. keySet() . removeAl | (termi natedIDs) ; 


HERRERO DWEL, Pra se HAREJ LE ZEM IRS FRI 


BERTIL EMNE , ALENE HEAT EL. MU, KRAZ 


E PI RHEL OT TEENS MAS, TUE NFH aN10NIT 
==: 


relocated.addAll(staff.sublist(0, 10)): 


AT FB EIRA) ASC ES AURE. 


staff.sublist(0, 10).clear(); 
9.5.5 ES ZU BB 


HF Java GAPIKIA BB IA ALE tE rA, FALL, REF 
ASA BHT. 

MR NAGANA , Arrays .asList 8S7 LUARAN HEA. fl 
a : 


String[] values =. . .; 
HashSet«String» staff = new HashSet«»(Arrays.aslist(values)); 


Measles F[ANÈ— 4. YA, LEAR toArray iz : 

Object[] values = staff. toArray(); 
ST , DAAE RE ISR. REINER POS — MERA 
2x , (HA Bebe Fell URS HR : 

String[] values = (String[]) staff.toArray(); // Error! 
toArray73;AXJx[RIB HÆ — Nobject [ 148048 , PREM CH. SITE , ji 


fs&FHtoArray737ABJ— NENE, CAREMA KEARI. GG 
AK , RELE Ble HEH JEK : 


String[] values = staff.toArray(new String[0]): 


RES, AA NGFEAX/ NYE : 


staff. toArray(new String[staff.size()]); 


FEDME F , REBEL. 


Elg. (RO Best EI TA RBG EG Class lee ( &llstring.class ) (518 
ZlltoArrayAia. ANA T 73748 “WER” , MERT NORSIS 
(URTER) , EBE NPA. 


9.5.6 HSBC 


210545 El CDS (Sat, xLSESTEZJ282NBJCEIRS;A ) , MARRS 
HRO, MAB (6ERE(XAISTH. GRO, (RURA 2B REINA Menu. (EL, 
PAP AR BELYZM NYT TESE : 


void fillMenu(JMenu menu, ArrayList«JMenuItem» items) 


for (JMenultem item : items) 
menu. add (1tem) ; 


(13, MES RA AMARME, BMA HEF ome ArrayList Pein, WO 
ALAN fe ME STARE, AZA EN ESE, At, KHET 
BANS 


HABLA DE FAKE GO ? ÆXE , AENOR , XÆ 
CollectionfELIRUEAKIUBE, TENKT EARL menu 


GITTER PIE 


void fillMenu(JMenu menu, Collection«JMenuItem» items) 


for (JMenultem item : items) 
menu. add(1tem): 


INE , (HTA#RE]LUHArrayListEgLinkedlist , #@HArrays.asList 8858), 
SANA ix PITA, 


El] menter maska RETIN , o A Java BE 
HSEEE ? (IAN , IComboBox EET NER : 


JComboBox(Object[] items) 
JComboBox(Vector<?> items) 


CPA BI BAKRE ` REA, Swing ERE 2 AICI. 


RS I MRE RAID, TREE MNRE , MARISA 
ER HAR NESESITE. 


GA , RE NERE ER 10095 AgetAllItems, 


List«JMenuItem» getAllItems(JMenu menu) 


List«JMenuItem» items = new ArrayList<>() 

for (int 1 = 0; 1 < menu.getItemCount(); 1++) 
items , add (menu .getItem(1)); 

return 1tems; 


) 


H, UNE AE ` PERKER, MIMI ces EB DUBAI 
El. HAEA, RE RBJIabstractlistiØa >, 


List«JMenuItem» getAllItems(final JMenu menu) 
( 


return new 
AbstractListes() 
public JMenuItem get(int 1) 
return menu.getItem(1): 
public int size() 
i return menu.getItemCount () ; 


} 
H 


SÅ, KEARN FEAT, AMG OHR "pe EFÈ 
ins VER. EXE F , VERE VA RAR ENTRE PAE!) 
Ko 


9.6 BANNER 


Java littl , TEROR HNZ BEE BRAA" KAZE. 


XEN AEE SERT , MEI9-12F17. SES Tp Sia EN AXE AYER 


AK 
AK, 








Stack 


El9-12 EAER NANA 
9.6.1 HashtableX 


Hashtableæ5HashMap EN ER, mE, CMDTRISITHISIBJEZEI. Vector 


= žo EK ie BE CADA 
EX SK , IAE HHashMap, URFEEHAMNEA) , WEE 
ConcurrentHashMap , SU 7148, 








9.6.2 MÆ 


ja Bs =o fe Henumerationf&NY7T& e ll tte, Enumeration ANT 
2, BlhasMoreElementsžljlnextElement, XP Na Biteratorkf[]BI]hasNext 


AiAtnext A TT SU. 


MIRO , HashtablezsHYelements AST ENA TRINA STM S AINI : 


Enumeration<Employee> e = staff.elements(); 
while (e.hasMoreElements()) 
( 


Employee e = e.nextElement (); 


} 


Dt lu DT , HAMEKA. BOTA 
Collections.enumerationi##74— WAR , WE CDI, BIRD : 


List<InputStream> streams = 
SequenceInputStream in = new SequenceInputStream(Col1 ections.enumeration(streams)); 
// the SequenceInputStream constructor expects an enumeration 


El. ECP , IANS FAST DENE. FG , Java FOP, A 
BRIEF Ro ARA SIZE. (DERE DELU (RA e IHS. SAMIR 

REK. EZE , SÆRLUA SG PIAA. MA , YRHILABSEN 

EH RARA iA NI, TASA EAR A RINE , NAKA 

fEJava SE 1.2899 G2 ZA, CU IS tE rl n] LASS RAYA Ul), 


API 
al, ova .util.Enumeration«E»1.0 


MUER Eë Diere OT lee , UiKEtrue, 


RENA R—^ 752. #FhasMoreElements ( ) ik[glfalse , MINEA 


TAIL. 

ZN 
——Java.util.Hashtable<K , V>1.0 
A EEN 


A ESE 


API ° ° 
ar] ava.util.Vector<E>1.0 


IR [nis 75 ESE 

9.6.3 BIER 

BIERI (property map ZE DIEN SEN), CA NED NSL : 
sila EAR STA Java HAR Properties. 


BERE RATE FAFS SN, 213138, 


ae | | 
=—java.util.Properties 1.0 

VE TSS BEARS 

BE TR HIV BSS E CDA, 


FABIANA IR EXILE. WRN , BIEN 
PER MEX AJ PAFÈ, 


SASA RING: CHIRE SÉ MISI , URTER 


PAGA, MUR BIEN A AIF RE. 
MInputStream hA krus), 


TO Jes EEBR5J£Ffiñ2lJoutputStrean, 
9.6.4 FE 


M1. hi, IMEE POST stack , HP BREZA pushi pop 
A. HÆ, Stack} HEJJVector2é , MÆ HEA , VectorRHRAS NÆR, 
CA LAL HEARN TiRiS(FAJinsertAlremoveA3iz , BPEJ LÆS THEN 
KMREYE, TUA AETEBIO. 


al, .util.Stack<E>1.0 

[Fitem AHH fl item, 

SFR ren, MURENE , IG SEVSFHIXT 737A. 
BERTA , (B458. FEN, iIBTEJAHix Ns 
9.6.5 (SE 


Java FABIBitset KA TMU (UREN LAE , FRI UP ERE 
ENGE). MURER EU EI (HI, Tvs ) woll ERA UR. AT 
GU EE T5 ER. , All, BER RELE ERBooleanXjSHJArrayList BING 
IA. 


Bitset SEE f — METER. GEAR MAYO. FRK T SEDI ALEA 
Bi EHE. URETT inteklong SE PAYAT RE 
SVÁRJIRI F. 


MQ , IFE NS HbucketOfBitsÅYBitSet, 


bucket0fBits.get (i) 


MFT "FA" KS, HUREItrue ` FNVREfalse, FÆR , 


bucket0fBits.set(1) 


SIME JF AS. Ela, 


bucket0fBits.clear(1) 


FRIMAN “A” MS. 
Berg : CHRÉIJbitsetiikzE5Java KABIBitSetI]BE—k. 


al, .util.BitSet 1.0 

DI Mus. 

REIER PERE”, BIN EA RSIS WAAR |. 
[KG MU 

Bee Tv, 


PIR Mu, 


XMR SMURTE “AND” , 
XMR SAMET “OR”, 
XMUERSA— METTE IE UXOR", 
RRX MS PT hv MU RAM EA ATA, 


EIGEN HAI TØI, KASIH MAA "EratosthenesøT FEKI 
AISHA (KUHUS ÆREN , 1812, 38k5 , “Eratosthenesii 
F HJERMANN ENGEFAIGAZ—). MIRE MERA 
ARYA, (MEH PREME , "EE CREE ll fete ERA) BRIT HJ 
HE, (REE HRSA A, CERA NESE. ) 


FEI, , FEE NER , HAT, BERISI ~ 20000007 RAY A 2:2 
(--F148933 NAM, IF MISE CL JE SBEFIEDHIHSERB ). 


IX HANE A DIr , KÉESAN— 81320073 UB fu SE. BUTE 
DIS IF AS, Ale, ISO SANA IMANES) K KS. 4 
IC MER FORE PRANAS REN. [EMSRS 8 EA a va 8A NB E SE 
DIDIER, MEST - IE AC SIX TILL AAE Pr, 


El: : FEM HÆ ASI EI, A, KEI NARA NA 
AANZIT T Si. "LP? o GHZXIREZThinkPadit ANL Eli TAE 


R, KALI RVINFIJ8 GB , BYERS Ubuntu 14.04, 


REZY (Java) o MR TINA, ERARS NEATH, Java 
EMOMBERRET C++. NERE , REAKCIE, GATAS 


KDASAJIBJEKREJava. SUSRESBEEISTBJHJIRIK SURE A HotspotBDHjZmiXxsSH] , Java 
5C++F IPF, 


FEFRIBEB9-8 sieve/Sieve. java 


package sieve; 
import Java.util.*; 


1 
2 

3 

4 

6 pe 

6 “This program runs the Sieve of Erathostenes benchmark. It computes all primes up to 2,000,000. 
7 “(version 1.21 2004-08-03 

s * (author Cay Horstmann 

y * 

: public class Sieve 

11 í 

2 public static void main(String[] s) 

13 í 

14 int n = 2000000; 

15 long start = System.currentTimeM1111s(); 

16 BitSet b = new BitSet(n + 1); 

18 

19 


int count = 0: 
int 1: 
for (i = 2: 1 <= n; i+) 
20 b.set(1); 
21 ] = 2: 
22 while (i * i <= n) 
23 d 
24 if (b.get(i)) 
25 d 
26 count++; 
27 mk=2*1:; 
28 while (k <= n) 
29 í 
30 b.clear(k): 
31 K += 1; 
32 } 
33 } 
34 1++; 
35 
36 while (1 <= n) 
37 
38 if (b.get(i)) count++; 
39 144; 
40 } 
41 long end = System.currentTimeMillis(); 
42 System.out.println(count + " primes"); 
43 System.out.println((end - start) + " milliseconds"); 
44 } 


FEE 9-9 sieve/Sieve.cpp 


fas 
Gversion 1.21 2004-08-03 
Gauthor Cay Horstmann 


på 


include «bitset» 
include <iostream> 
include <ctime> 


VER ge “3 € vv BB w På pa 


10 using namespace std; 


12 Int malni) 

13 í 

14 const int N = 2000000; 

15 clock t cstart = clock(); 


17 bitset<N + 1> b; 

18 int count = 0; 

19 int 1; 

20 for (i = 2; 1 <= N; 1++) 
21 b.set(1); 

22 122; 

23 while (i * 1 <= N) 
M í 

25 if (b.test(i)) 

26 { 

27 count++; 

28 int k= 2 * 1; 
29 while (k <= N) 


31 b.reset(k); 
32 k += 1; 

33 } 

34 } 


35 i++; 
} 
37 while (1 <= N) 
{ 
39 1f (b.test(1)) 
40 count++; 
41 1++; 


42 } 


44 clock t cend = clock): 
45 double millis = 1000.0 * (cend - cstart) / CLOCKS PER SEC: 


47 cout << count << " primes\n" << millis << " milliseconds\n"; 


49 return 0; 


ALEJE, Java fE GTESEHIIRTERIZSA I. IERDBTEUHJ, Java eek SAKEN 


OA IB FITI. TE NET, RESSURS EN AR RE. 


AHH "ePUBw.COM" 248 , ePUBw.COM #A(KESTE: HAING 


HI BF!!! 


B10 EUER 
A Swing AHA 

A NED EZ 

A GI TER 

A fs FERES 

A FEDRE 

A SAM FAS 

AH FBE 

A PREG 


RU EBUZJIE , Si RENN , Se LEVER, 
EKZIAP AARERRASZE NAL OUT DEI ROR NAS , Web 
REEE. MIE , MASS ERE AR ZE ( GUI ) ÅJJavaff 
Fo SEEN] SEN COA MAME; AMARO AA 


FAS BAKA MBR. RERESET, Has 
AA , ie EINES DR Bae. 


E EI , ANDERS , DIMENS 
SIS PFIN HAH ILA. F JAKA, KAHINAAN Se die m SIR 
MjesfiHJEDENLRGTEFRBEJSEER Y. FXEIIS KIERS RIISES SS H, 


735 , UÆR FE Java SIS as mH IM HER , TEEDSGUISSEE AT ENE , 
BARATA EX LE. 


10.1 Swingtiti 


fEJava 1. oPINIHINAIENE , BAS MMEA IZI THIS , Sund LAK 
HSE LEE (Abstract Window Toolkit, ANT), HEZNAWTJESEFHISAKIH 
FF HR EDTRANIEH SIRE THEM HS (Windows, Solaris, Macintosh) HY 
AXHBGUI LRAD, ANu L ERR APA CRNA F. SIZO, 
IRE RBA TA Java A APANE AANE , AS MEANS NT 

W" XNE, FHOEERIEHOABISSCANIBD]AN MEL Ein , AREA LUSTER 
AL, (AW: (look and feel) HARANA EPE, Allt, Suna ajos 
E KMS , BEMA" . 


FR PAIN BE FRA, STI ADR Sr, (BE, FSK 
AIT ABAFRATTTAVARE, TENNER EVA n-a. MED, X 
FB. RAISE RPA, ÆRA FL, dEr oer EM 
IAEA. ALL, #84 FAP—#XA. SADIE VED EH SAMER. 
ma. BERMA ( 80X11/Motif ) FSZAEfWindowsEkMacintoshixX tf FE EKI 


PREHRA. SUSE TI SVA HJA STE ERI LV PANAO” ASCE 
A. EZERR(FAWTKISEKIGUI FRE FÆL X BNindowsakMacintoshu HARE 
MHA , ti te HARE e EP ETA RIDE. FINERE , Aa 
6. LAJANTRP RAFA Or CCS REA bug. MERA RES NFS E R3 
ER, SIH AISCH ATERT "AAS , ELNA . 


119968 , Netscapeblli f —FHHRJJIFC ( Internet Foundation Class ) HJGUI 
PE, CXA Y SAN TEA. Cell "EDU E ACR 
ESABOL, USA FEE (ENA. BG, NetscapeBJIFCZBPFCERE 
FRISTE FE LAIA FAA tt. Sun-Netscape&ifEzoss SIXPMATL , 
eg 7 — NE swing NAP BEE. Swingn]fE73Java 1.1893 SBOE, N 
EhklJava SE 1.247HREHI—EBD. 


migbuke EllingtonkRTiaHJBBTE ` "IE Swing, Java BE RERUS BITE 
MI, UTE, Swing E NIFETFGUI TL EHBHJIEXUATE. CHE£JavaZtii2S]F 
(Java Foundation Class, JFC ) #85. EZBÉIFCTDEX , HO SH 
NAAT Swing GUI LHR. IFE NXINES Y SwingBlt , MBABAJ 
ME] WIIE]MEAPI, —P2D API#I--METEDNAPI, 


El: : SwingiZ AF F VANT , EE ANTI Z E, SwingiXM(iXiB(E Y BE 
EINER PAOLA, NAERAswing ASER , VRE Ð E EEZAHJANT 
MEST. MINES , Swing IE MBA AP AE ` ANTE RANG 
RAFAJÈD TARA IRAN. 


SÅ, FAR RR FLR Ð FSwing AANI THE LEAN AIAI FA HIF 
HEEE, SILENT, FER SARE EM ska, , VINEN KÆRE 


AAAS. AI, AF Fall LATGATSJERYRA , All Swing : 


NI, FAR FE NØTTER ` URTER Re LAR ABA EC 
BE, BLANDA RES AEE A T+ , MIX ORI RP STEGET REH FA 


m 
` 


JOSO 


Swing Hd f FRIDA ATEX NGA. ARA SwingiSPrR:J , an 
ERE] JAY “Wa”. HR , El10-1H0 810-2773 Y [Rl — ME windows 
AGTIGE er TAM, 


AR , Sun] f — HER IMeta LIME FEE. MAE, MØ EAIJISTAR 
JI "Java" , NI , BASE AMS Metala DINE , EX BHE 
SIRENE, 


HEAJUIEMetalg RAE, MftJava SE 5. GER ár (SUE 10- 
3). ME, Metal NURSE HER, St rg De MIS ABA AV. 
AU BAJERA (Ocean, 


ftJava SE 6%, SunBG#T Xjwindows#[IGTKASHBANEKAYSZÈF. Swing EFS 
Su RKEEGCERABJT EU EB ,IBEXXUXBUSAESSBINSST22HB BARNE. 


el Theres Options 


Text Buttons Display Options: Text Position: 


a 


Paint Focus 
Enabled 


Image Buttons Content Filled 


4 | Pad Amount: 
| | | @ Default Content Alignment: 
| Ln 


© 10 


Press Shift-F10 to activate popup menu 





Él10-1 SwingHYJWindowll/Ek 


a ET ingSet2 
File FARE baa Themes Options 


text) mi * 
si = " 
| Button Demo | Source Code 
Buttons | Radio Buttons | Check Boxes 


Text Buttons En 


Display Options: Text Position: 


[g] Paint Border | 
Me s S z i 
[one] [two] [meet | et paint Focus EN 
O 


| \ 
Hj Enabled ' “a 


M Content Filled 
Image Buttons ° 


Pad Amount: 

@ Default Content Alignment: 
Oo 

O 10 





[Press Shift-F10 to activate popup menu 
10-2 SwinghYGTKN RR 


a 


Nimbus tA y A= EM EMER, FANE KIT DU 


Java EE f — NW, ARZINimbus ( MEN 0-4), PENA EM PRAH, 


M swingset2 
File Look 4 Feel Themes Options 


DEE E 


"Button Demo | Source Code 
Buttons | Radio Buttons | Check Boxes 


-Text Buttons 
r | | Paint Border 
= | | | Ie] Paint Focus 
Enabled 
K] Content Filled 


Display Options: Text Position: 


Image Buttons 


Pad Amount: 
(& Default 


Oo 
© 10 














Press Shift-F10 to activate popup menu 





BÉ]10-3 Metal XMWVRXÉJOceanERñ 


File Look & Feel T Options 


E kel m CR HE mo o5 
a” EE = — A 


Buttons | Radio Buttons | Check Boxes | 


Text Buttons Display Options: Text Position: 
V] Paint Border i 

W] Paint Focus 

dl Enabled 

W] Content Filled 


| One |! Two | | 


| Butto! 
mage Buttons Pad Amount: 





Press Shift-F10 to activate popup menu 
lie A Nimbus dl 


BEARS aval FEE SKANNER, (B3 AT REE Metal 
KEENE. EIST ARE, LARSNES 


Do 


Else mp ROSH, NEEDED 
R, PURA AR NEUE. KE— MINTI 
E, BEES sving UTC, BETTER CID TAE, HEIE 
Laus HEE LIY (Akiosk ZAREE). AA 

www. javootoo. con , HPA HT ARB RINRIN. 


Java SE 5.05|INT—RHHRJISynthÅYINEK , FILLER SMS E., #synth 


rR, PILAR ML EE FRE MTA, MICA TA. 


G:-- : NapkinXWi% ( http://napkinlaf.sourceforge.net ) JEFF APA 
TARA y HSN. EASP RTR SHA |, ES HEPA NB 


ÆRES , Få MRI HESA ane. 


EL. : AASB ava AFP AR BE RARO AAA Swing , (EB— NES 189 GIK. 
Eclipse PF RING EH I —FH SANTA LFR/ISWUTRJEI ITEM , ET LTE 
A FAAR EL. BASWTEJHAHJ LEN ww .eclipse.org/articles/ 
IKE), 


OracleIFEHA—HETVNXA , FRI JavaFX , RAIA BEREM (Swing. Å 
BPASIW Java KK BANAS 
http://docs.oracle.com/javase/8/javafx/get-started-tutorial/jfx- 


overview.htm, 


MR FRitvisual BaiscEkCH#4R-5Microsoft Windows FFF ZR , WS J EX 
Ee mh AHE ALENA RANA. DET ASU Aasa vÆ 
PESE MU, SCDE (BREA ) GUI. ie EJavaff Fix 
TrAYGUIMiass , [ATA RUN EAR TA, BENET LEONE HP AE. 
SS Ni NEDRE ASER. 


10.2 BÆRER 


(Java, NEBO (Mar 8 Sr TRAPANO ) MRA 
(frame), TEANTÆ RA DARZIFrameBitèk , ATARI. ix T 25Hy 


SwinghkA JFrame , til ÆTFFrameX, JFramezedk/ P 23) L NA IMEE]. E 
A]swing2BA(fZ—. Alt, ENE (ZE. RA. Bi) HAFRANA 
ZB), Tg xRISwingzzml. 


9... : E X ez Swing?HIt2S8BLA "I" HA, GIRO, JButton, IFrame}, TE 
Java Button? randi, (E'G((JJE=FANT-B44. UREA icp 

Ej "J' , TEA LAAT AMENA, fHzesiswingfRIAWTZR TEE STE ER 
SD SEN TIAR. 


FANT , MER ASwinghyIFramefy BADIA. TEFEjGEBA10 -128 LH TER 
Fah PER APA, NE110-5f17. 





10-5 fe AASE EZE 


TFERRIEBEB10-1 simpleframe/SimpleFrameTest.java 


1 package simpleFrame: 


3 import java.awt.*; 
4 import javax.swing.*; 


6 /** 
* (version 1.33 2015-05-12 

s % (author Cay Horstmann 

q + 

10 public class SimpleFrameTest 

u í 

v public static void main(String[] args) 

13 ( 

14 EventQueue.invokelater(() -> 

15 f 

16 SimpleFrame frame = new SimpleFrame() ; 

17 frame.setDefaultCloseOperation(JFrame.EXIT ON CLOSE): 
18 frame.setVisible(true); 

19 1); 

20 ) 

n] 


23 Class SimpleFrame extends JFrame 
f 


24 4 
25 private static final int DEFAULT WIDTH = 300; 
26 private static final int DEFAULT HEIGHT = 200; 


28 public SimpleFrame() 


30 setSize(DEFAULT WIDTH, DEFAULT HEIGHT): 
31 } 


FEITH — NIX ME. 


SwingFfuFjavax.swing DP. UÆjavaxæ iXE—NIavafl KO, NAL 
£), HIDE Asin BUE NE. TIM. 2AA , TEBE Nava 
SEXN PRO At. 


FEDME , TESSBJAUINZJex RA , AMERO ZA TAL AM. KEENT 
— MJ ŽESimpleFrame , EAE BESEDE A NEN 300x200(RF. XÆ 


SimpleFramež[lJFrame Z III DIS, 


4FSimpleFrameTest2SHJmain ar , Fri ANE Jj —TSimpleFramexjge (Ena 


HI. 


(E23 NSuingia ft , BRA NA AR IR, 


P35 , PrBByswingfBfEHZREHSRÁT AT IKE (event dispatch thread ) #4780 
B SAAN AAAH. PEREA EHEN 
BAE PAT TUE : 


EventQueue.invokelater(() -> 


statements 


RARE E FANE. DE, RARA A FaJ T Swingf£PR 
ARS Rol, 


El: : FZ Swing ES ED KE APA. TEA e 
AVIAR POD D, ERIE , HIFswing H RER , JDKBUFEEPRESZG 
IR HEDE II ALAN ETE, BARA e, (MERA AER 

AMARA AZ. BINENTA ERA HM , FREN RIA. 


iz PA, EX PE RAI MESA F. XJ FR MER MS RALES 
BÆÐI, SPIND ERIS RE 

frame. setDefaul tClose0peration(JFrane. EXIT. ON. CLOSE); 
6 Z MERE , AER KEPI MESI ALAFEN. TEMA 
MEAT, RPAABON RSE REC , MEFHXBAL ( Æra TT 
MEZRAS AJ ZA) ERARIO, Gu IE , MSwingAl MAINE L(FAY). 


(ej EME RJE ASAHANG ESE AULAS. MSS 
— MLE , WAGERS ten, Eur Ern SINE. 791 ETER , main73;A 


EH HEH et ie Ab lef, 


El : ava se 5. tie , SIE Framed EA ndo 
show73;iA, Window2SH9#BZSEComponent, EP10A--Pshowbid. Java SE 
1.2 FEB fæ Component. show, URBE RBA, EVER 
setVisible (true). AM , Java SE 1.4L1FINIIMA , FERS RIE 
Window. show Zo FEL, XOARA | PJAT, Dein 
ABI. ÆRE, HTM , ëm Tix , Java SE 5.0 
HAR RAF shown EB zn ILI. 


AVI elek , maingi. EFE, Etimain#iZ AZ, IE 
NARE. SADIE RSE eas , BARENE 
System. exit HA IT ENF. 


[z10-5rh iz Beata FS F 10-189435 , ERE MARANAN. EX 
PAIR MEGET (KA, EBROKJMIÐA ) BÆÐI ERR 
HEI , IAN ESwingl#. fEWindows, GTKEYMac MATE , SASA 
HEDRER. Swing REGER IAA. ED NERT , LIES DI R 
EJE S HELE, 


ae : BLAH MB frame. setUndecorated ( true ) &[JET4S1E2SE2sETID, 


JFrame S RÐ ATT A ÐERYNN IFA SÅ, BIJ4K, MIFramef JE 
ARS RA T TZ POT AIS NGU EAN 2. BEARERS RAL: 


110-6244 TIFrameHAJMIKE IR, 





| 


El10-6 AWTFO Swing FEST HI FIR 


Oy. A DAPI TRES I ERE ENIH TR EEE Sez. AH 
— TE V fEJFrame2Érh , MA ERE IFrame NÆR, Allt, PAGES 

APINIS , LEE JE EE Mi AAA IA. SIRE, EME 
ba VAKANT AE HEIR AIS. NTF, APIN RAMSES 


Buf. PMO , FILINAIFIFrameXYSBItoFront HA , HFEEMWindow 
SIRIA , FILLI Frame HER BITT HATE. MRANA NEE 
FUE FAY IIA , MENNENES RIZBERR , IIA AA DISAJESZSAPIK 
15. API LEBANON , KITA MEST ATLE m DAHL 
AVRE. 


IE(SAP DERE AA TIRAJ , XjComponent2S ( EFFEGUIXISAYJAESE ) FOWindow ( Æ 


Frame pE ) HEAT, NPA TEARS. GIMI, TE 
Component%rHÅYsetLocationHi2æ& re UA (ARE FAR 


setlocation(X, y) 
ME SINE SA TAPRE , HEY RB , MA (0, 0) MIFE 


EA. EFE, ComponentrPRJsetBounds757X n] LASE Æ BMA ( Fale 
JFrame ) KI MD EB E , GIMI: 


setBounds(x, y, width, height) 


BILL LS AGRE OHNE, VS Sne ZA 


setLocationByPlatform(true); 


BOKSE OHNE (MASA), BEER TERE HRM 


EVE, 


ae : FELE , setLocationf[lsetBoundsFHRSAAERISAEDS PE NE 
m. ERASE), ARE PO SHAIZE(FATIEKIJASITIIIENJ T GER. 


10.3.1 EJE 


SE ID TAIANA E IDAS RRA AAA , GIRO , Frame3SAY P2737 : 


public String getTitle() 
public void setTitle(String title) 


(ED MAB ve ARR AE, ADA AMARA, get 
lil! NBA FERIAS AMBITE ER. IA, Frane2é8— 
MA JtitleH ZÆKSstringAYJÆ. 


Mika. DI, title ERE NEN. SKER NEMA, FEN NBG SNL 
FAP Resa Gem. SHAN NGA, ERC RBC ES EB EB. 
Fèl REŽE (BÆR ) Frame ETS NB TEA. BÆRER ÆRIN) AN 
SHES Hated. të NS IES : 

private String title; // not required for property 
IRSA PLEASE, FINESTE (HARD ) MOTSCH BAG Á A. 
BYTES. ESP, KIRAT TTRSHNMBAHETE. BIO, SiR REZA 
ES ES ESA 


TIN]get/set ES — MIN ` FJ booleanf JE , AENA Mis HA, Í 
ul, NAM rr AEN f locationByPlatformÆtt : 


public boolean 1sLocationByPlatform() 
public void setLocationByPlatform(boolean b) 


10.3.2 HÆRENE JN 


FRE : RE AHE PIER, PERO ME RR. ATIL 
TØR THE, KEISERNE BASIS TESTER 


RY. An, STRUMMER , MIZNE RADAR, HARI HE 
TAS SERA , ÆR EEA ENEJ PESE , IER ENO ee 
fo RI RE A SEEK — KEBE JA JN. 


JI TARANAN , FEIRE NOTRE. JE HEToolkitšEH JED IA 
getDefault-Toolkit(S4ll—^ ^ ToolkitX*J£& (Toolkit BR ZE5AtE AM 
4 ISČIEHITIJA ) . ÅR, VAFBgetScreenSize ik , 3X P7JiALADimensionxjseHJ 
AZURE SHA. Dimensiont RAN AAS SH] Ewidthžllheight(R TE 
Banaag. NARA : 


Toolkit kit = Toolkit.getDefaultToolkit(); 
Dimension screenSize = kit.getScreenSize(); 
int screenWidth = screenSize.width; 

int screenHeight = screenSize.height; 


TA AREA MES EEN (BAI50% , ÅR, BRED ASCE : 


setSize(screenWidth / 2, screenHeight / 2); 
setLocationByPlatform(true); 


BIN, Mek NEI. ATBGRNEASASBAX ASE (ER T Bë) 
ER. ÅR, NARE JERNE. 


Image img = new ImageIcon("icon.gif") .getImage(); 
setIconImage(img); 


ITA , FTE NAJEMA sa Be S. PRO, Windows , 
Eb ez nei Ce. Ez FALT+TAB , JÚ EDERA PAMANA 
SS 


ERAR- 2 258. HT, BEBE "Core Java" Ain. 


TG TARER THI ES : 


frame.setExtendedState(Frame.MAXIMIZED BOTH): 


TFEFEIBGERB10-2 sizedFrame/SizedFrameTest. java 


1 package sizedFrame; 

2 

3 Import java.awt.*; 

4 import Javax.swing.*; 


5 


ç ft 
7 * (version 1.33 2007-05-12 

s * (author Cay Horstmann 

ç %/ 

10 public class SizedFrameTest 

u í 

2 public static void main(String[] args) 

13 í 

14 EventQueue.invokeLater(() -> 

15 í 

16 JFrame frame = new SizedFrame(); 

17 frame.setTitle("SizedFrame"); 

18 frame.setDefaultCloseOperation(JFrame.EXIT_ON CLOSE); 
19 frame.setVisible(true); 

20 Na 

21 } 

n) 


» Class SizedFrame extends JFrame 


5 í 

26 public SizedFrame() 

27 í 

28 // get screen dimensions 

29 

30 Toolkit kit = Toolkit.getDefaultToolkitQ; 
31 Dimension screenSize = kit.getScreenSize(); 
32 int screenHeight = screenSize.height; 

33 int screenWidth = screenSize.width; 

34 

35 // set frame width, height and let platform pick screen location 
36 

37 setSize(screenWidth / 2, screenHeight / 2): 
38 setLocationByPlatform(true); 

39 

40 // set frame icon 

41 

42 Image img = new Imagelcon("icon.gif").getImage(); 
43 setIconImage (img) ; 

Mo] 

4 ) 


DAM .awt.Component 1.0 


3ABNEKIZÉ visible it. HIFTRMÆRr] ULA , (BJFrameXHANEAA (FHI, 
HANS ENE , Enga HHK. 


12814722] ARAU E E. VS MAE RIDA, xy dan ( Beep. xD 
p.y ) EA ` dl te Härr (IA ` IFrame ) . 


BAH ETI HAJA, 


SRA EINES SAIZA(FAIsizejEE. 


API e ° 
ar java.awt.Window 1.0 


EX ER DTI SR ARORA , FARE TA AAR DAN, 

IRENE SE locat ionByrlatformætt. XNEMHEDBATZAKRE , APA 
DEE Talv. 

a]. 

Å Java.awt.Frame 1.9 

3ABREKIZE resizablejEiE. RAEMHSZER, ARTISTS Ea MESÍAS), 
XXHXBViE titlejB|£ , ANA ERR PHS. 


ARER iconImagelstt , XA EE. BORRO BESEIRE 
INER Dt AU AY AA SER. 


AER el BundecoratediEit. NAMI , TER DIG KB KK 


KANA ERA. ASE PIMEZ—. 


Frame. NORMAL 

Frame. ICONIFIED 
Frame.MAXIMIZED HORIZ 
Frame.MAXIMIZED VERT 
Frame. MAXIMIZED BOTH 


a] 

—Jjava.awt.Toolkit 1.0 
ISO, D) LES, 

RIR AFFAIR I. 

AN 

i Javax.swing.ImageIcon 1.2 


aa NET, REIR PUFF. 


34514 Hin AYE. 


10.4 FAIFHEFEER 


KIN EEK E le E, Mi, Däi Lt Ee e , HYATT 
15 "Not a Hello, World program" Fræk, METIER Ki RK 
MBA I uEI10-7F75. 


EN otHelloWorld 


Mot a Hello, World program 





10-7 — NE7RHBA AER 


PILER BF BEGAVET , (ERI RS MAIER. TEJavaf, 
NEST IA E GAAR RETTEN E Sen, 
(ERAP, MA E AY TAGER , F6XDBFAMNSNEZER, 


JFrame} SER, HA10-s 2m S IFrame. ILE], ÆJFrame 
"EE. SPARER. EKARAREEBRANIFAXXU ; GTA 
ZAZA SEAS BARSKY. Swing ERRADA A ES 
(content pane). FEIRTHEZRAIANE , PER PRIUS aaa RAAB 
BER: 


Container contentPane = frame.getContentPane(); 
Component C =. . .; 
contentPane.add(c); 


O Title | ooo 


Hr JIH 
Leem d EI 


men — 






LR goë At | 
Same 


SABI 


| 


El10-8 IJFrame pipa 


Java SE 1.4KZLABUBSIKRZST , JFrame PAY add A AW f —TER(ES "Do 


not use JFrame.add ( ) .Use JFrame.getContentPane ( ) .add instead” , 


WO , JFrame. add AAAH EK Ens, AASA add, 


Ae, HÚBKVAR 


frame. add(c) : 


ERE , TAR VÆRRE AISNE. Spl MB, SSEEREM.— P 


H FEIComponentHyzZs , HÆRE BASpaintComponentHjZ. 


paintComponent77jAB—PGraphicsRH WA , IX PSŽVATE FH La Bl E ER 
XAAS , VIO , SSeS RUE. Java , PRE KIZZ HI ABO zu 
FiGraphicsXj£& , HFÐ8 TS HE. BAMA. 


El: : Graphics Windows PANELES PA EAN 
ASI. 


TATA TAE BE RETA AEE : 


class MyComponent extends JComponent 
public void paintComponent (Graphics g) 
code for drawing 


) 


TARA, RECORRE, APM ZA, AMS Su 
Hr'BfBftBüJpaintComponent75;A. 


—TEXEBDWAR paintComponent ik. CNW ASP SSSA , ANA 
GRAIN, FE A AI HEF NAIIRITA. 


[o TERES AISNE SAK NE ANINE ? BIRI, ERP KE DEA e 
O, AAN KSALANAN. DAP T BIN NAO , Jf 
EX Mai is I NARENEL , fef ssHJESDIA , WEA 
MRRERFEOSad., Se Era) ( ARMAS NONA). SA, BO 
BADIA, FELE EN, TRUE zb VEJAH O LARVE, 


@ = Ral, HS Dir epaint ik, MRE 
paintComponent Bik. 2155 IR KAEMAS HGraphics i RAAS (FH 
paintComponent7j;Zz, 


MEMA PET LABI] , paintComponent BiARA— NG6raphics 38895 
ŽU, TRASE, Graphics IRINERE NARE. MT (o, ol EH 
EH FR EA LA. 


TRAE ABZ. (EGraphicsEH8B—drawStringhHjx., MARAE 
HEIA : 


g.drawString(text, x, y) 


EXE, JRA RRBOANTKS1/4 , F581/2ANU8 05345 "Not a 
Hello , World program" , DUE, REFANEMIZNI (UE EX PEN BAA , 
BOLETA PAI ALE M TEASER (75,100), IGILUR FEE 
Hu TFMEÆRAH7SNEKE , MER F100 MERNE (Ta kt, oni 
IK 100AUE , FAXES AE). AIK, paintComponent75 
AAI HS AU FR HR : 

public class NotHelloWorldComponent extends JComponent 


public static final int MESSAGE X = 75: 
public static final int MESSAGE Y = 100; 


public void paintComponent(Graphics g) 


g.drawString( Not a Hello World program", MESSAGE X, MESSAGE Y); 
} 


Ble , ACESSIRAPCMZESA. SugetPreferredSize7j;z , KE PEER 


Vosa ET IEEBJDimension2ZSXJZ : 


public class NotHelloWorldComponent extends JComponent 
d 
private static final int DEFAULT WIDTH = 300; 
private static final int DEFAULT HEIGHT = 200; 


public Dimension getPreferredSize() ( return new Dimension(DEFAULT WIDTH, DEFAULT HEIGHT); ) 
) 


HERRIA — NELS NR, ASA RAS BA JAJÉIAAAN , BLAA pack 
FAM æsetsize j : 


class NotHelloWorldFrame extends JFrame 
public NotHelloWorldFrame() 
( 
add(new NotHelloWorldComponent()); 
pack(); 


j 
j 


1510-34 STÆR. 


EL. BEER RAS JPanel, MG pana JPanel EJ 
LSS EIDA (container ) , (GAE LS CARA, AR 
ABIZWE , HRA , XE KAFE ERA NA AA ETER. RAD 
STNI Ae , TEBE NARF RAYIpaintComponent AHA 

super .paintComponentXHS 26243 ` 


class NotHelloWorldPanel extends JPanel 

i public void paintComponent (Graphics g) 
super.paintComponent (g) ; 
code for drawing 


j 
j 


1F5*10-3 notHelloWorld/NotHelloWorld. java 


o DO 41 O V -+ tay Po fs 


package notHelloWorld; 


import javax.swing.*; 
import java.awt.*; 


[** 
* (version 1.33 2015-05-12 
* (author Cay Horstmann 
* 
public class NotHelloWorld 
( 
public static void main(String[] args) 


d 


EventQueue.invokelater(() -> 


JFrame frame = new NotHelloWorldFrame(); 

frame. setTitle("NotHelloworld") ; 

frame. setDefaultCloseOperation(JFrame. EXIT ON CLOSE); 
frame. setVisible(true) ; 


n; 


/** 
* A frame that contains a message panel 
vi 


class NotHelloWorldFrame extends JFrame 


public NotHelloWorldFrame() 


( 
add(new NotHel loWor]dComponent ()) ; 
pack(); 

) 


eš 
A component that displays a message. 
ši 
class NotHelloWorldComponent extends JComponent 
( 
public static final int MESSAGE X = 75; 
public static final int MESSAGE Y = 100; 


private static final int DEFAULT WIDTH = 300; 
private static final int DEFAULT HEIGHT = 200; 


public void paintComponent(Graphics g) 


d 
g.drawString("Not a Hello, World program", MESSAGE X, MESSAGE Y); 


) 


public Dimension getPreferredSize() ( return new Dimension(DEFAULT WIDTH, DEFAULT HEIGHT); ) 


API ° ° 
ari] avax.swing.JFrame 1.2 
ZENIT Frame lena les, 


45 “Ma EAE HANNE ESRA Gro ( fEJava SE 5.0L BUB FR , 1X 
NIKA PEE). 


rj 
Å Java.awt.Component 1.0 
OREIRO” Giel, 

BE mix VITA , IX APAGAN, 
DAY 

| Javax.swing.JComponent 1.2 


fa mlx AAA E CAI. 
api | 

— Java.awt.Window 1.0 

BEROR], 2482 HÆFTE LEA], 
10.5 UME 2D JE 


DH iavahkkt. ell, Graphic SSL S Gm) RS, EKAKSASAE. (BE, 
EHI BANA FREZIJEFRBIR. GIMI , Manu , BEES El 
IS, 


Java SE 1.29|A f Java 2DJE , IX EESCHM f —ADJBSEAKIBIZISYE. ENE 


FB, RiMAJava 20 , BAe RENIN Ais a DAR. 


Skee au a 2DPEZATBUÉDE , FEKS lGraphics2D2ZSXJZR, ix P ŽEJE 

GraphicsEHIFX%É, HMJava SE 2hRALAK , paintComponenti AMS A JIE 

#49—AGraphics20 3998 , BIRGIT. TAR : 
ph void paintComponent (Graphics 9) 


Graphics2D g2 = (Graphics2D) g; 
| 


Java 2DPEKRBIBIIHIXJZRBS73 TVS AHAH. DERE, FORAN 


HJ2s : 


Line2D 
Rectangle2D 
Ellipse2D 


DUKE PERE f Shape O. 


EAR: Java 20 SENERE, EET. TRÈ. REDER 
KG. ERAN ASE ISE, 


DARE, BE BENET Shape OAIR , AAR 
Graphics2D2ÉrHÉBdraw73;A. ØK, 


Rectangle2D rect=.. .; 
g2.draw(rect) ; 


= EBE ` fÆJava 2DÆHÐIZ AI , TEES sBFiGrpahicszérHBdrawRectangle7j 
HAMER. MB LES , SIMS O AVA ECTS SE R. Anu, ff 
Fd3ava 2DFE , Whe Java 2DÆrHE HA ET BES BE 


ID Java 2DB/Z2SEKIFAIENI—EEÈ. 11. ARDA , KAERA 
ANS, MJava DWARVES Rein, tíkar, Doll ge e 
SCASAZIU ( GIMI, AMORES ) IEEE, Ai , DIA 
(RATE. fEJava 2DFFF , WAINGIE float, FE, Jit 
ANSA HE BILE braki TEJ LEE: , LÆRES ol Leeër, A 
PENE MER AEREA, Maia samusa], 


FAT ARRAY float HAHAH , KEN Java PENE ES CET 
doublefBitfænktloat (ARINA IR, GRAN, ÆR MINER : 

float f = 1.2: // Error 
AETA ME , NNf4#1.2fF double282? , Mms DI TAKIS 
JZ, RIISES RA SE EI RAF : 

float f = 1.2F; // Ok 
NA, A— FIXIS : 


Rectangle2D r=... 
float f = r.getWidth(); // Error 


MARCA, RAKASBIE— HA. HFgetwWwidth7 ARR ERE 
double , PMLA RE HITR EIA : 


float f = (float) r.getWidth(); // OK 


FA FE SANS ee A PADEN RENS NESE HR NR 
A : VÆRET ET BAER REAR loat RELAJA; RTE TE 
AF FA HA double JT ( AHEERHIÆRT DRA , Edouble ta 
HABER ) 6 


DX TÆRET ARE S TWA IB ERE SU BALAI AT y JS), = 
— FRectangle2DèS , KÆ MIA TENT ZSBJIEIZRZS , KA NAKA 


HAS NAA : 
Rectangle2D. Float 


Rectangle2D.Double 


E10-9E7T vi TZ IBI ATE El, 





Rectangle2D 





Rectangle2D Rectangle2D 
Float Double 






Ej10-9 2DREAZ2S 


ESA NEAREST, DHMRÆ T f8 A FloatRectangle2D 
HDoublerect ang le2DIXHAAF ( BARONE IRA ARIAS Ge 


A), 


Blå PRectangle2D.FloatxjsiHj , Str Lo are Dén, mee 
Rectangle2D.DoublexjStHJ , Mrzdigttdouble89244BB A^ ftn, 


Rectangle2D.Float floatRect = new Rectangle2D.Float(10.0F, 25.0F, 22.5F, 20.0F); 
Rectangle2D.Double doubleRect = new Rectangle2D.Double(10.0, 25.0, 22.5, 20.0); 


symb, HAH FRectangle2D.FloatFf[]Rectangle2D.Double4pH# FEJRectangle2D 
E, FEJRET f Rectangle2DkaXFHAIA , ALGAE. 
nJLAgEFdRectangle2DZPERERTEAETERSS |Æ. 


Rectangle2D floatRect = new Rectangle2D.Float(10.0F, 25.0F, 22.5F, 20.0F): 
Rectangle2D doubleRect = new Rectangle2D.Double(10.0, 25.0, 22.5, 20.0); 


Emen, RATER , SEI MINER. 


HESTE AI LAVE, FIA. 


El... : SEER E, Rectangle2D. Float 80ST — NA @MRectangle2D4AM 
KHIM AsetRect (float x, float y, float h, float w). MG 
Rectangle2D.Float 95 |EB“Z(EZERectangle2DTW ET, HAKA MD. (B 
E, XIDIZSAAARARA , AZIFERectangle2DR#E— PÈ double h9 


setRecthHik. 


Rectangle2D AA BRA ENE JIdouble*X), flip, BME 
Rectangle2D.Float Hær figfloat KENI , getwidthAjEtbikial— double 
Bo 


Gaz. : BEZEFADoubleBZ2EA] LA ANE Float SEIRE , ZAN FEB 
ETF NBA , DEMAS A IOatX , XENA PEEL 


AVIAIXjRectangle2D3SA9ILIAtBIE A RÁÍOEIESS. FIK, Point20XbBMNTF 
ŽEPoint2D.Floatž]Point2D.Double, NHEÆMiE— RkEXIZRBNZTE : 


Point2D p = new Point2D.Double(10, 20); 


O: : Point2D2É BIR MJ, (#HPoint2DXIS HEREDA y SIDES 
RAKES. EERE AREA Dei nt 20 A614, AMEN XE RT BER EN 
“MERIPoint2DXÈ. Me) VaR AE. 


Rectangle2DM]E11ipse2D0== ARE AZVHEEBZESRectangularShape24k745RH9. JGHIJE 


IM, AAAH , (PE (JERE EEA , nEl10-10A77x. 








10-10 MARITA BAD 


RectangularShapeX EX f 204 B XE FABRA, ALORS HAT 
'KXAgetWidth. getHeight. getCenterX. getCenterYv& ( (BCE KO. 
getCenter AMARE Point2D AIRA PME ) . 


Ela , MJava 1.00888 BENATAR RISER ERA. Elle 
RectangležllPointžE , 555114 FE FRectangle2DA[]Point2D28 , HABERLA EFE 


HERA. 


Él10-114AH SL BIIZZSZIBIJAJAXA. AU, ER J DoubležiFloatfšE, PANGA 


KAHIT KERI IURIC. 


Point2D 





Line2D | | Rectangular 


Shape 











10-11 BI BØIKA 
Rectangle2Dž[lEllipse2DXJS RAZAS SESH 


FRE, (GUST, GAN, 


Ellipse2D e = new Ellipse2D.Double(150, 200, 100, 50); 


HIT EAT (150, 200). 5100, Senisi", 


AT, ARRAS LARUE. ASSIS RA, KPT 
SÆDER ENE FA. MEANT NEA : 


Rectangle2D rect = new Rectangle2D.Double(px, py, ax - px, ay - py): // Error 


NIS PREŽE L, PST AERE ZEWAZJUA AEREA. FOTEN, Hel — 
ABRE , SW HisetFrameFromDiagonal Nik , MMA: 


Rectangle2D rect = new Rectangle2D.Double(); 
rect.setFrameFromDiagonal(px, py, qx, ay): 


KA, MRO AS! Point 2A ITS pa , MUAH 
FB : 


rect.setFrameFromDiagonal (p, q); 


LEEG] CARA UAW isis HÆR ) BJ , BROMA AG, 
tla, MAN EZNEABAZAJIM A. setFrameFromCenterjAEHA DA , 181737 
BAHN at. A, BEKA MUDAR : 


Ellipse2D ellipse = new Ellipse2D.Double(centerX - width / 2, centerY - height / 2, width, height); 
EE SEX, FER Hit RAR. BKA NE GT Lie Hi point CT 
7 , HEJ LASE AT NI BAZE : 
Line2D line = new Line2D.Double(start, end); 
SKS 
Line2D line = new Line2D.Double(startX, start, endX, endY); 


Fe Fs 10-14 PAG y — NEE: ANFEN AS ` AEREA AZELIK 
LEDE RAAE. E10-122E7S458. 


Fa DrawTest 








410-12 27) (JEM 


EFRI5ER10-4 draw/DrawTest. java 


owns O n BR v N få 


10 


28 
29 


package draw; 


import java.awt.*; 
import java.awt.geom.*; 
import javax.swing.*; 


pe 
* (version 1.33 2007-05-12 
* (author Cay Horstmann 


*/ 


public class DranTest 


d 


/** 


* A frame that contains a panel with drawings 


*/ 


public static void main(String[] args) 


d 


EventQueue.invokelater(() -> 
í 
JFrame frame = new DrawFrame(); 
frame.setTitle("DrawTest"); 
frame. setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 
frame. setVisible(true); 


H; 


class DrawFrame extends JFrame 


( 


) 
/ 


kk 


p 
{ 


ublic DrawFrame() 


add(new DrawComponent ()) ; 
pack); 


* A component that displays rectangles and ellipses. 


7 


class DrawComponent extends JComponent 


d 


private static final int DEFAULT WIDTH = 400; 
private static final int DEFAULT HEIGHT = 400; 


public void paintComponent (Graphics g) 


d 


Graphics2D g2 = (Graphics2D) 9; 
// draw a rectangle 


double leftX = 100: 
double topY = 100: 

double width = 200: 
double height = 150: 


56 Rectangle2D rect = new Rectangle2D.Double(leftX, topY, width, height); 


57 g2.draw(rect) ; 

58 

59 // draw the enclosed ellipse 

60 

61 Ellipse2D ellipse = new Ellipse2D.Double(); 
62 ellipse.setFrame(rect); 

63 g2.draw(ellipse); 

64 

65 // draw a diagonal line 

66 

67 g2.draw(new Line2D.Double(leftX, topY, leftX + width, topY + height)); 
68 

69 // draw a circle with the same center 

70 

71 double centerX = rect.getCenterXQ; 

72 double centerY = rect.getCenterY(); 

73 double radius = 150; 

74 

75 Ellipse2D circle = new Ellipse2D.Double(): 
76 circle.setFrameFromCenter(centerX, centerY, centerX + radius, centerY + radius); 
77 g2.draw(circle); 

78 ) 


80 public Dimension getPreferredSize() ( return new Dimension(DEFAULT WIDTH, DEFAULT HEIGHT): ) 


al, .awt.geom.RectangularShape 1.2 
AMARE IÓ, BANEN, BAS ANE. 
IA SAR A. 

IRINA AREA EA y in 

al, .awt.geom.Rectangle2D.Double 1.2 


A FRR EMAL AS. KAB ME MER. 


al, .awt.geom.Rectangle2D.Float 1.2 


FAAEA., AMA, 14; NER. 


— — 1.2 
REED ER, ASIAN , mu MEL 


| API 


java.awt.geom.Point2D.Double 1.2 
AUTE E AAA IA NA. 


| API 


Å java.awt.geom.Line2D.Double 1.2 


(SE BERE RAR , Mla KAHA. 


10.6 FAME 


(EFBGraphics2DÈSAYsetPaint AA LAA ENN ERI A FS SERA EFE 


FE. GIMI: 


g2.setPaint(Color.RED) ; 
g2.drawString("Warning!”, 100, 100); 


RAE dr an FR GU CEA EU Ch MEAR NEDE (IA : JE 


Azaki ) BABE : 


Rectangle2D rect 2 . . .; 
g2.setPaint(Color.RED); 
g2.fill(rect); // fills rect with red 


MOH EM, KRIYE. REE, BES AG. Æ 


EAI. 


YAN 
tn 


EL. UI A Cd FALB MAG. SI, REZA —P new 
Rectangle2D.Double ( O , O , 10, 20) , 22 HUAJA E RAE Ax=10F0y=204 SS, 
IRA MEN, WAR x=10fly=208 JKE. 


Color Hit Ven, fEjava.awt.Color3SPiH(k f13 NEN ANI HE , HID 
BITT LHR E EES. 


BLACK, BLUE, CYAN, DARK GRAY, GRAY, GREEN, LIGHT GRAY, MAGENTA, ORANGE, PINK, RED, WHITE, YELLOW 


EL : ava se 1.42 80015204, MEMS GANE, BA, 
Color.red, KUFE Euta, RATER ROME KR BABA ABE 
E. NETURBATAHABSINATSNAT FI, HIMAS, HIN 
RNSKATS. 


FEJET, SFK C523 Felle NColorif , LOA RAEN EB. 
AA HO ~ 255 ( WE PEN) ZANE DUER , HR ColorfYg 
IESEL, : 


Color(int redness, int greenness, int blueness) 


RAE MENE : 


g2.setPaint(new Color(0, 128, 128)); // a dull blue-green 
g2.drawString( Welcome!", 75, 125); 


El. PRS A4#ELOK, AO LEE SERT AS SE, DAD, ken 
(hue) REER. AINA E IMA SIE 2 SS PNBRATET. WR 
(HGraphicsYÆ , MAREGraphics2DX$8 , EEA setColor HARE 
ta. 


BISA AA, LEZIERComponentèSPHAIsetBackgroundA3ik. 


Component ÆEJComponent ZR%3J#B 56. 


MyComponent p = new MyComponent () ; 
p.setBackground(Color. PINK); 


739 , KA--PsetForeground hik , CEARRETA HTA BSE RATA 
RE. 


O25 AER AL, Colors Hbybrighter ( ) Fifilldarker ( ) Hix 
HIDIBE , Clos Eë Eu, fERbrighter ABER AEI 
ize EME, brighter ( ) Kannt, BASIE , BEAR x 


IXPAIF : c. brighter ( ) .brighter ( ) .brighter( ). 
JavafEsSy stemColor FIVE "RS Dee, TEIXNÆPAIEE , HRSA 
FAÆRÐYSTTGARJA RB, VIE, 


p.setBackground(SystemColor.window) 


ERA RNS ESBRESIAE73 AP SIR ERA ALENA. (mE 
Mahal, AE BANG. ) sa Era EP TASA EC 
ZP TE TEKIH (HIL z Za LEE , fSSFHSystemColorzérBPBSERESdESSEFH. 710-1 
MHT STENE FINT IO N. 


zx10-1 ATENE, 


desktop 5i |l] m TT RENE, window fal OY Ff ER 


activeCaption HRL PT e AE, windowBorder fi E1321 fEE FI] DIU Ë, 
activeCaptionText FRØRJ CAS EH CH window Text fa ODA B) CAS Bir fé, 
activeCaptionBorder PRE DAR A ft PU fé, menu FELT SE, 
inactiveCaption JET DR AY TF gèl ta, menuText se FEL AA ÅS EN fè 
inactiveCaptionText IG RA AG text SOAR FF RØE 
inactiveCaptionBorder TEA A HE Pn (6, textText SOAS AY ENE, 

( Z£ ) 
textInactiveText JET IEA CAS ÐI CS controlHighlight Té (HI En EBT 
textHighlight BE VANT FAG, controlShadow Pe (FH EI ma 
textHighlightText EO RE OC ABS BJ c f Bl £5 controlDkShadow fee (FAY HE PA s En LA, 
control FETT EN, scrollbar RAISIN a Bal tò, 
control Text PARI LAE, info HG AN DX V AA Bi (6 
controlLtHighlight PARAS GC infoText Dk Eh Ou KA ÈN fè 


al, .awt.Color 1.9 


BIKE. NABA. 
Bay : r TEBI ( 0-255) 


5/8 ( 0-255 ) 


UO 


O 


MIE ( 0-255 ) 


AI BANE. BT Ja SANSER FAME RK THES. 


java.awt.Graphics 1.0 


SH: c FAG 


java.awt.Graphics2D 1.2 


XX BY gi ED NENNE. Color SW f Paint. AH, FLUER 
RINDA RENA, 


NASA 


wel 
Java.awt.Component 1.9 


SÅ: c HASAe 


10.7 SCAMS RAR 


(EXE OH "Not a Hello, World” FERRARIS AER Y — TSP SER, Ein 
E, GEFTBABAAINIF'REARKA. MIWA (font face name ) 
Bæ IFA. FMH "Helvetica" IXRBIFIKSIZA (font family name) 
TI TARI “Bold” Senn. MIRO, "Helvetica" fl "Helvetica 

Bold” F "Helvetica" RRS. 


TEIE ARE TE EGO FE AS , Nad HeraphicsEnvironment% 
-HügetAvailableFontFamilyNames7jiA, XAD ARE MERA H 
PEA SPA SAS. GraphicsEnvironment ti f HP ASAJEAZIA 


IS, PI J (858x258 XJZR , FEEBAHikSA]getLocalGraphicsEnvironment55 


iA. MED NERE JE ihrer: 


import java.awt.*; 
public class ListFonts 
public static void main(String[] args) 


String[] fontNames = GraphicsEnvi ronment 
.getLocalGraphicsEnvi ronment () 
.getAvai lableFontFami lyNames () ; 

for (String fontName : fontNames) 
System.out.println(fontName) ; 

) 


1 


J 


ERDARA , Sne : 


Abadi MT Condensed Light 
Arial 

Arial Black 

Arial Narrow 

Ar10so 

Baskerville 

Binner Gothic 


KUKATA. 


FURAI HARE ERRATA. AU, SPEAR ASIA) 
FEBER. SA, Huu BAI MIA 
HJ. IAN, HelveticaHY(5ill mt Windows PAR/JArial AJ FK. 


73 f KET PARESE, WETE NEE (logical) FØR : 


SansSerif 
Serif 
Monospaced 
Dialog 
DialogInput 


jx ESSE ANTH BUS] eS P EASIER., UQI , Windows AZI, SansSerifi% 
AMENA rial. 


HAK, Oracle IDKE,ÈS3HIAK, EVE "Lucida Sans” , “Lucida 


Bright” FÐ "Lucida Sans Typewriter” , 


Bre AS IA, VA AA ARE ene. IS 
BIKE. INFont NK. MIMI T FontXJZ«BJPll-Ó- : 


Font sansbold14 = new Font("SansSerif", Font.BOLD, 14); 


FI VS ria HITE TEKA JN, MAA EAR AE EE HAVET 
WEY , BARAJE NA. 


fEFontMågst , fete Hs BV BRI LAS NE RE ME. AI, AJFonti 
E DS] NI NE. AA KAZ 
JUS FAVE : 


Font. PLAIN 

Font. BOLD 

Font. ITALIC 

Font.BOLD + Font. ITALIC 


El : FURE Da vaz aH jre/lib--HàxHHBy 
fontconfig.propertiesXftrH, BRA XH BJHEABIEJSHS2 8 
http://docs.oracle.com/javase/8/docs/technotes/guides/intl/fontconf 


njLHXTrueTypeskPostScriot Type MUELAS. XESS MIA 
— BE MLE NC FR A URLISEHV (BINI Æ IBESOGIS1g). ÅR 
HAT XFont.createFont : 

URL url = new URL( http: //www.fonts .com/Wingbats . ttf") ; 


InputStream in = url.openStream() ; 
Font fl = Font.createFont(Font.TRUETYPE FONT, 1n): 


EXE METER ENE , AI. FILMER deriveront FEE SAMY 
FÆ : 


Font f = fl.deriveFont(14.0F); 


9... : deriveFontZjiZ PA EARN. TT (B-Mloat 5A) SEZA 
KIN; ATÒ (E—Tint ss) REFI. ATLAF.deriveFont (14) SE 
ESPAS. MAREA ( RARIRHA , A14) AKA ITALIC , MO 


AséBOLD ) , 


Java PROS inanuia. INO, PO ADialog FTES 
FF '\u2297' , BA, Stell SH. RETUNicode HEHE NE BE 
EH. 


TAES EH RA PMSA Esans serif (AGREE "Hello, 
World" 


Font sansbold14 = new Font ("SansSerif", Font.BOLD, 14); 
g2.setFont(sansbold14); 

String message = "Hello, World!"; 
g2.drawString(message, 75, 100); 


RRR, FEAR ERR. , MRS. Alt, ARAS Na 
JERIA ARRE. RA MERAT MAS AER : 


ENE BIR TAS ÆRNÐAIS , S22 f3Graphics2D387f) 
getFontRender-Context7j;zZ, BRIRE— DFontRenderContextèEX]:. ALA 


AR DWAt(ZIZÉZAFontèS8]getStringBounds2352 : 


FontRenderContext context = g2.getFontRenderContext(); 
Rectangle2D bounds = sansbold14,.getStringBounds (message, context); 


getStringBounds DA REGEAR BAY, 


JI T EX NEHA, FEE VT HERRHUTRAZNIS. 10-1315. ee 

(baseline ) Beem , GIN, FR "e" FEAR. ERE (ascent) 

EM SET ( ascenter ) FILES. MEN, "b" FÐ "k" ARAS FEREARE 
Do. MRE (descent ) EMBERE ( descenter ) AYEBRS , ME 

Æ p fl g BIEN. 


EV 


EN 


RS 


h joe | 


NEE 





= m if == 
H 
sa 

I 


t 
F 
| 
k 





El10-13 HUR NEAR 


(TIBJEE ( leading ) ER (3 8X] SE PATATA (ix DAB 
ESO RTM). SANS AEA See ZS , EST PIRE 
+J |BJEE+ FIRE. 


getStringBounds7j;AJRIBIBABTEZ RÆST ERIK EO ANNAR. EBE 
NE, MRE, TERSA. IX META SET RANE RETRO KIA 
IS. Al, JUSKA FERIA PAREJA. BELLE : 


double stringwidth = bounds.getWidth(); 
double stringHeight = bounds.getHeight(); 
double ascent = -bounds.getY(); 


UR EFE PREITI , PILlfiEFFFont3SH)getLineMetricsHiA. Grp 
ABE —PLinemetri cs iZ, AE PIRE TEBI : 


LineMetrics metrics = f.getlineMetrics(message, context); 
float descent = metrics.getDescent 0): 
float leading = metrics.getLeading(); 


TEXAS TERE ASR STERIC : 


FontRenderContext context = g2.getFontRenderContext () ; 
Rectangle2D bounds = f.getStringBounds(message, context); 


// (x,y) = top left corner of text 
double x = (getWidth() - bounds.getWidth()) / 2; 


double y = (getHeight() - bounds.getHeight()) / 2; 


// add ascent to y to reach the baseline 
double ascent = -bounds.getY(); 

double baseY = y + ascent; 
g2.drawString(message, (int) x, (int) baseY); 


DIRA SPARE, all SE getwidth ( ) ABATIR 188 
bounds .getWidth ( ) fs) JBR. AASA PANT ZB] 
je], AC, Gelee STIED, BENTE ES, 


El. URE zH} paintComponentiZYNBTEA BRENNE. BEM 
Graphics DYST FANS HINGE. #R(EIAASIComponentèSHIgetFontMetrics53 
JA, Marka Å HgetFontRenderContext : 


FontRenderContext context = getFontMetrics(f).getFontRenderContext(); 


JI Y uB u SJE LEJ , IE y EMBED NEE. 10-1425 
tH f AIR. FE 10-55 PÆNE AD. 


FR FontTest 





El10-14 ERRARE 


Fei 10-5 font/FontTest. java 


package font; 


import java.awt.*; 
import java.awt. font. *; 
import java.awt.geom.*; 
import javax.swing.*; 


“J c va + Las ro ha 


[** 
* (iversion 1.34 2015-05-12 
* Gauthor Cay Horstmann 
7 

public class FontTest 


d 


public static void main(String[] args) 


d 


EventQueue.invokelater(() -> 


^ Ka Pond Ka pa ka p p. 
mad cn sa = C Low] — c LO sa 


18 JFrame frame = new FontFrame(); 

19 frame.setTitle("FontTest"): 

20 frame. setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 
21 frame.setVisible(true); 

22 h; 

23 ] 

24 ) 


x J** 

27 * A frame with a text message component 
a * 

29 Class FontFrame extends JFrame 


0 Í 


/ 


public FontFrame() 


( 
add(new FontComponent ()) ; 


pack): 


KR 


* Å component that shows a centered message in a box. 


di 


class FontComponent extends JComponent 


( 


private static final int DEFAULT_WIDTH = 300; 
private static final int DEFAULT_HEIGHT = 200; 


public void paintComponent (Graphics g) 
( 
Graphics2D g2 = (Graphics2D) g; 


String message = "Hello, World!"; 


Font f = new Font("Serif", Font.BOLD, 36): 
g2.setFont(f); 


// measure the size of the message 


FontRenderContext context = g2.getFontRenderContext(); 
Rectangle2D bounds = f.getStringBounds (message, context); 


// set (x,y) = top left corner of text 


double x = (getWidth() - bounds.getWidth()) / 2; 
double y = (getHeight() - bounds.getHeight()) / 2; 


// add ascent to y to reach the baseline 


double ascent = -bounds.getY(); 
double baseY = y + ascent; 


// draw the message 

g2.drawString(message, (int) x, (int) baseY); 

g2.setPaint(Color.LIGHT GRAY); 

// draw the baseline 

g2.draw(new Line2D.Double(x, baseY, x + bounds.getWidth(), baseY)); 

// draw the enclosing rectangle 

Rectangle2D rect = new Rectangle2D.Double(x, y, bounds.getWidth(), bounds.getHeight()); 


g2.draw(rect) ; 
) 


public Dimension getPreferredSize() { return new Dimension (DEFAULT WIDTH, DEFAULT HEIGHT); 3 


rj 
Java.awt.Font 1.0 
BIE Sr (naja, 


SÅ name FAA. EFAA (BI, "Helvetica Bold" ) , FEDE ØE 
Z (lad, “Serif” . "SansSerif" ) 


style FXT ( Font.PLAIN, Font.BOLD, Font. ITALICEY 


Font.BOLD+Font.ITALIC ) 

size FAN ( GIRO, 12) 
BORME, GAN, "Helvetica Bold" 
RI , PO, "Helvetica" 


MISS EE SKS CUES , RENSES, HIM, “SansSerif” ; AN, 
RAFA, 


IRB EE SFT RAYA, FAE AWA. AER Hy ASE 3 ERE 
(8. RARE ST ERE MEATS. BESTS. 


RAN ES HER EN TÆltnetricsXi&, 


BE] NTF , RAZEXA IAN, Baal 


API 
LN awt.font.LineMetrics 1.2 


AFA FREE — A BAS RETIRER EAS. 


ERA PRE — MÆRE KERR. 

IR [1] F PRAT IRTER— MAT JESUS P — 143 CAN EJA PR. 

i [B] PINE AE PR AE IBIBJEBES ( FRE HTIEE+ ERE). 
ee 1.0 

KNEE AIR A GH TALAR ER, 
BB: font FAK 

KASI SIE S B — ME, 

SÈ ` str FERRAN 

x CERHEJHIBB)XA TR 

y FRÆ Jy TR 


API |Í ` | 
=—java.awt.Graphics2D 1.2 


RAID NEA , PERE UMS EAR TING, 
KAS AGI AA AA IDEA. 

Ba: str RRS TR 

x FRB VA xin 


y SRB RAH yin 


API 
AN .Swing.JComponent 1.2 


SEA Ce KD SS FontMetricsHÉRELineMetrics ENEE. 


API 
al, .awt.FontMetrics 1.9 


VR [B] (HI el, 


10.8 TRE 


FJAR IL , RICE y PETE EE GE Ma BER. ni 
FRANS RESA RAMA ESSEX FÆRGEN ( 1E 
EU Aa BAE. 


—H BF HR FER SWA MEE, MALE NA av VER 
H , #REGraphicsXjA KATT. RBRERERTZOZ. ERE JE AA Z BU 


EZRiJÉJImageIconèf : 


Image image = new ImageIcon(filename) .getImage () ; 


KEAN SB image BÈ f DEREZE NRSA. ALMERA Graphics SD) 
drawImage AHH RITA. 


public void paintComponent (Graphics g) 
g.drawImage(image, x, y, null); 


1F5410-6XANHT £, BET PE TRE J — BER. AINA 
ANÉE10-15A77R. REXApaintComponent FARSI ABE. CHATS 


73 : EA LA EBT NEN , ARE Hcopyareal$ ES DI 


Bm NGE st 





El10-15 FRERNED 


for (int i = 0; 1 * imageWidth <= getWidth(); i++) 
for (int j = 0; j * imageHeight <= getHeight(); j++) 
if (1 + ] > 0) 
g.copyArea(0, 0, imageWidth, imageHeight, 1 " imageWidth, J * imageheight); 


FRA 10-67) SR EPA CE VAS, 


FEE 10-6 image/ImageTest. java 


o o E 4 En a d» v ^ M 


package image: 


import java.awt.*; 
import javax.swing.*; 


kx 


* version 1.34 2015-05-12 
* (author Cay Horstmann 
si 

public class ImageTest 


d 


public static void main(String[] args) 


( 


EventQueue.invokelater(() -> 


JFrame frame = new ImageFrame(); 
frame.setTitle("ImageTest"); 
frame.setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 
frame. setVisible(true): 


Pi 


fas 

* A frame with an image component 
ai 

class ImageFrame extends JFrame 


d 


public ImageFrame() 


add(new ImageComponent ()) ; 
pack), 
) 
) 


; /** 
37 * A component that displays a tiled image 
38 * 

9 class ImageComponent extends JComponent 

so í 

41 private static final int DEFAULT WIDTH = 300; 
42 private static final int DEFAULT HEIGHT = 200; 


Las 


44 private Image image, 


46 public ImageComponent () 


48 image = new ImageIcon("blue-ball.gif") .getImage() ; 

49 } 

50 

51 public void paintComponent(Graphics g) 

52 í 

53 if (image == null) return; 

54 

55 int imageWidth = image.getWidth(this); 

56 int imageHeight = image.getHeight(this); 

57 

58 // draw the image in the upper-left corner 

59 

60 g.drawImage(image, 0, O, null); 

61 

62 // tile the image across the component 

63 

64 for (int i = 0; 1 “ imageWidth <= getWidth(); i++) 

65 for (int j = 0; j * imageheight <= getHeight(); j++) 
66 1f(1+3>0) 

67 g.copyArea(0, 0, imageWidth, imageHeight, 1 * imageWidth, j * imageHeight); 
68 ) 

69 

70 public Dimension getPreferredSize() ( return new Dimension(DEFAULT WIDTH, DEFAULT HEIGHT): ) 
n ) 


API 


Rhi — IEF AER. HE : WA RABIA BET Won. 


java.awt.Graphics 1.0 


5% : img KERBER 
x Zr KfSBIx44in 
y ELM y“4in 


observer “ANA PLESS ARAS ( ole null ) , 


Ab NELL DIER. RARE III bt A 2a ce etree sa, Xxx : ANH 
A RESE (SIT AA blo AURE). 


52 ` img (SETE 

x Å FÆAYXAMM 

y ACR yA 

width HAERA EE 

height AENA 
observer REHE PLB SA ADOS ( BJB67Jnu11 ) 
FEI FRA ARR, 

BA: x FAK HARAM 
y AKA FR y bt 

width Soine 

height FÆRGE 
IEA SS PEE 
dy RARE HIT LUHAAN E ES 


LES Y 2X3avaE AREA NANA. AT SIEERBIDUN , JLUSEFSIRB 
KDE FIERE BANG. ENE, RAIA MOE RARA AT 


JV, 


AHH "ePUBw.COM" SI , ePUBw.COM #A(KESTE: ep 


HI? Bra!!! 
= 
H115 SUNE 
A SE (ELITE EI 
A St 
ADE 
A ANT SHARIA ERR 


FEAR RENNE , But Soe, ESTAFA , van 
Java (HENNE. NER Hr Java AWTS Raa TES EY, MER] 
LISAS FEET IE ENS. SIN, ZELELI 
DIS DI EAEN ( actions ) HF. 


11.1 SHEEN 


140] 308 GU I BEEN AB EE HE m FEE RAC HAST. BAN 
OSS HR SAIS. RAHE, SNU HEGRE 
CHAM, Visual Basic IF NESER , St SUS Zils A MARINIAVA 
A. FERRARIS A , FECES , BÆNK 


ERIE (event procedure), Bill], F--M4JsHelpButtonf) 
Visual Basicjkihfa —T5ZXHXHJHelpButton Click. IX NIA 
AIAI. & Visual BasichYGUIZA FAs N — NEBE 
& , ogé Visual Basicf£H(füpgNBjsstrse, 


ATE, ŠTOR (EF (ARA OREHE Sir OR tr Fer LE RS 
(USK HÆNG , MEAR FARRA (BEES KNEE 

(ASRS switchEDANEMMAT ) . PA, (Gm ISA FANER , ITU 
BEESÈEX T , DINER. CRIME IIA RAS BRE, MA 

(Visual Basicixffüygigg , ISSN IAE AER. 


Java igi NA PT Visual Basic AONE ERES , Alt, CHAS 
BAHIINBE, KAS ENER, EANTA REA , TETERA 
SFR (event source ) GAN, Zeile zess , USB THIS UTER (event 

listener ) ANINE , HAMIS Simoes. MIELE, Kos 
— RAE TRI LE RAS. CAFE] (event delegation model) 
Svisual Basi JBR M is eee KEKE. 


SEE MRENE naik RNA ESA, HÆRS 
7A ENA RAPI DT REGI RAIA — NES. 


(Java anuai MRS HFE ARSS NAIA (event 
object) rh, frJavarh , FEE RA RAK EF java.util.EventObject 


2. YA, BDEFISYAB FÈ, BI, ActionEvent7f[]WindowEvent, 


FEER SÆR BARKEN. HIN , KINTTLLERE.--MactionEventid 


fè. HÆLI AL AÆSWindowEventXI&, 
£x FARA, “RAZAHANT HANE SUA : 


11-173 SAFES ZARA. 





— 


+ w st JANA F | 
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11-1 SARA SITEEZIBIIIXA 


RAZ eren A 


ActionListener listener =. . .; 
JButton button = new JButton ("OK"): 
button.addActionListener(listener); 


ME, REZISTE SAO “WEB ,listenerXJZ£gb 28s. WFR 
Kn, ERF TIR SO , (FFR. 


3j f X:XlActionListenerizE[], BINENTA — PAWAR/JactionPer formedny 
Fik, ZJ ANN ActionEventwREA, 


class MyListener implements ActionListener 


public void actionPerformed(ActionEvent event) 
// reaction to button click goes here 


j 
j 


ASAP AnH , "Button ls zel? — PActionEventxys? , WAA 
listener.action Performed ( event ) (BSR. AJL UST ISNI) 
DEA MIRA. OR, REAP rak, EDER 
&slresHJactionPerformed7j;A, 


11-2875 BA. Ra PIR ZIM FAR. 


i 
' 
' 
i 
i 
i 
i 
i 
' 
Li 
' 
i 
' 





11-2 HAAN 
11.1.1 SEG ` WER RSS 


73 f MASA, KAL NGPA RAS HANE BA 
PRE AMAT. EXIT, REE MARPREZ NGA , IS 
MERA FJ EDA Fim res. 


EX NET , RAAF AEE ANTA NE, HANE TEST AAA 
SZ Action EventWwR , CROA NEMI. TENNER , HITI 
FNS ERAS AHE. 


aU ANA Et BI , OO ele Eas 
HEIER ( BXRGUITAEMFAKJAFDIBSAEFIZE ). 


ILAHA Pie Pe Sea, — Enak MINAS EE AN 
in. HEN] : 


JButton yellowButton = new JButton( Yellow"); 
JButton blueButton = new JButton(new Imagelcon("blue-ball.gif")); 


FRA ER PEE add Gi : 


JButton yellowButton = new JButton( Yellow"); 
JButton blueButton = new JButton( Blue"); 
JButton redButton = new JButton(" Red"); 


buttonPanel .add (yel | owButton) ; 


buttonPanel . add (blueButton) : 
buttonPanel .add(redButton) : 


611-307 SÆR, 


P ButtonTest 





El11-3 HEHREN 


# Nesse te NN HARANA (MAH, IX NIN fActionlistenerjž 


CAI, BUETA , MIZE —PactionPerformedhHA4, HAN : 


public void actionPerformed(ActionEvent event) 


El: ARANA, AEFBAYActionListeneriZ UÝ MXR TREN, 
ERLAMA FRZ B; 


AA NER , RABZSESIEMMFABWA. 


Chrëst. (EHActionListener#2[IRI FEAR BJ : 
actionPerformed} ( ActionListener HJIR AA ) ¡SEUA 
ActionEvent Æ IRFAN. ROÒAFIEBÈJS S8IEARAERJIBIJTRA ES, 


SFA ES a NETET 
BR : 
class ColorAction implements ActionListener 
private Color backgroundColor; 


public ColorAction(Color c) 


backgroundColor = c; 


public void actionPerformed(ActionEvent event) 


// set panel background color 


Ala , ERE DIS, HERRERA JH Dres. 


ColorAction yellowAction = new ColorAction(Color. YELLOW ; 
ColorAction blueAction = new ColorAction(Color.BLUE) ; 
ColorAction redAction = new ColorAction(Color. RED); 


yel lowButton.addActionLi stener (yellowActi on) ; 
blueButton.addActionListener(blueAction): 
redButton.addActionListener(redActi on); 


MIRO , OR NAP "Yellow" ANSI ER f — F , yellowActionXjZs 
HJaction Performed AAAH. ix PxIBHIbackgroundColor s /(jllikinis 
H/JColor.YELLOW, ÐVÆVLSEIRA S Es E ES 7JERÉS JS. 


IK BABES RANA, ColorActionXjZg^BEWR]buttonpanelzPES, mJ 
LIKAMI L AR Ma. tr E TE 1 ColorActioni RP ”, HE 
Color Action JER PIXEL ; 5 —NÆKColoractionfE/JIButtonFrame&fy 
HABS, DA , CHILD et ETUDE ii RENER í ( AASB 
FHS ARSA). 





XEHED A. Mvg FA ColorActionZs$bEEIEButtonFrame2Zé 
A 


o 


class ButtonFrame extends )Frame 
( 


private JPanel buttonPanel; 


private class ColorAction implements ActionListener 
( 


private Color backgroundColor; 


public void actionPerformed(ActionEvent event) 
( 
buttonPanel .setBackground(backgroundColor) ; 
) 
) 
j 


“FRA(SAitbikZSactionPerformed55;X. fEColorActionžkhjs BbuttonPanel 
jak, , 18ZE9NSBBUttonF rame3EPANB, 


PAPAG mE. E IE 
HIRE. PARRE EH in E A NS. 


1511-10 4 TEENER., ACN iÐ] 1 , ASEAN 
aa SENERE FEN, 


EFs 11-1 button/ButtonFrame. java 


1 package button; 


3 import java.awt.*; 
: Import Java.awt.event.*; 
s import javax.swing.*; 


ja 
s * A frame with a button panel 
y Y 


10 public class ButtonFrame extends JFrame 

12 private JPanel buttonPanel; 

13 private static final int DEFAULT WIDTH = 300; 
14 private static final int DEFAULT HEIGHT = 200; 


16 public ButtonFrame() 


18 setSize(DEFAULT WIDTH, DEFAULT HEIGHT); 


20 // create buttons 

21 JButton yellowButton = new JButton("Yellow"); 

22 JButton blueButton = new JButton( Blue"); 

23 JButton redButton = new JButton("Red"); 

24 

25 buttonPanel = new JPanel 0): 

26 

27 // add buttons to panel 

28 buttonPanel . add (yellowButton); 

29 buttonPanel.add(blueButton); 

30 buttonPanel.add(redButton); 

31 

32 // add panel to frame 

33 add(buttonPanel): 

34 

35 // create button actions 

36 ColorAction yellowAction = new ColorAction(Color. YELLOW) ; 
37 ColorAction blueAction = new ColorAction(Color.BLUE) ; 
38 ColorAction redAction = new ColorAction(Color. RED); 
39 

40 // associate actions with buttons 

41 yel lowButton. addActionLi stener(yellowAction); 

42 blueButton, addActi onListener(blueAction) ; 

43 redButton. addActionListener(redAction) ; 

44 ) 

45 

46 Ya 

47 * An action listener that sets the panel's background color. 
48 t/ 

49 private class ColorAction implements ActionListener 
50 í 

51 private Color backgroundColor: 

52 

53 public ColorAction(Color c) 

54 

55 backgroundColor = c; 

56 } 

57 

58 public void actionPerformed(ActionEvent event) 

59 { 

60 buttonPanel.setBackground(backgroundColor); 

61 } 

62 } 

63 } 


al, a, swing.JButton 1.2 


GNG. ff SELE EF MAIN , MJava SE 1.3744 , tEFILLEHTML, 191 
up, "«html»«b»Ok«/b»«/html»" , 


zl | 
Å Java.awt.Container 1.0 
ISE FORMEN SAE. 

11.1.2 PAHE E AITES 


EPA, NARA ES S—TRHAE SIXT RANBIR. — Ni 
ABS TOBIN RATS. Sa Sue | FATET 1 ÆRA) 
ÍF. FEDME AT , SEDE BEER SS, RÆS ER T lambdazAx : 


exitButton.addActionListener(event -> System.ex1t(0)); 


NES EDHI ` HE MEEAEMISNE , vU TIPA BIZIA. EO 
lB F, TUS ABBA : 


public void makeButton(String name, Color backgroundColor) 


JButton button - new JButton(name): 

buttonPanel .add(button) ; 

button. addActionL1stener(event -> 
buttonPanel.setBackground(backgroundColor)); 


TED , landdaFk la sF EbackgroundColor. 


SES Gel : 


makeButton(" yellow", Color. YELLOW); 
makeButton("blue", Color.BLUE): 
makeButton("red", Color.RED); 


TXE, FRAME í 3-M TERXJER , DAN ARAB, (JESE ret 
ŠE, ERANA A | HØEN Y ActionListenerfa PAY — SERIE 
fill, 'RJactionPerformedz/fF Z5 HEEE NES STF HER 


packGroundColorfå, FÉ, EULER, MISE AUT, s 


MISTENKE p< ET ENE så. 





Zu RS CLIE 


exitButton.addActionListener(new ActionListener() 


¢ 


l 
public void actionPerformed(new ActionEvent) 


( 
System.ex1t(0); 


GR, KET ERE EEH. Alameda RARER , WEA. 


Elie: usada E 
ActionListenerf#[IIN (HES. AO PAR Elis E EI EE Oe rs, SI RA 
7K `: 


yellowButton.addActionListener(this); 
blueButton.addActionListener(this): 
redButton.addActionListener(this); 


AEI MAMAHAGI. CS re Dr Seelen , BØHLE JER 
(frame). Alt , actionPerformed D XU BH ETE S GA NGH. 


class ButtonFrame extends JFrame implements ActionListener 


public void actionPerformed(ActionEvent event) 
( 
Object source = event.getSource() ; 
if (source == yellowButton) . . . 
else if (source == blueButton) . . . 
else if (source == redButton ) . . . 
IRA 


FA ASE ARIZA. 


El... : Lambda RAAHE] , KRI LSKA TANN laos, AA 
NI e 


frame.loadData(); 
EventHandlerZÉnJUA Fd NARA AER Timnas : 
EventHandler.create(ActionListener.class, frame, "loadData") 


XIA ENE gwan. #AlamodaZikit, TESA Biases : 


event -> frame.loadData(): 


EventHandlerils]#SSZCEtBAB , MEHKE nis. CISKT A. H 
Fix MRA], EventHandler. create A BAA MES AJET—TABXS. 6 
IW. RALE ADA. 


API 
—Jjava.awt.event.ActionEvent 1.1 


i [B] SIX NAMES AEA E EN NGA, AGF 
MBS kir, RRIECAAsetActionCommandy AMS f üp S EFE. 


E 


PI 
=—java.beans.EventHandler 1.4 


HESTER EE A ES 
JAM TE XEHJSJME, 


Xa FALE TAÐ, EAN. MRE NEBE , NT 
BISEDA. GIMI, FE" text "Ak /I— NsetText AA. 


Sat TEREZ NARE C.) ORYZA. RA TEME M We res AA 
STERN, “NBM MASSIRA , MIKSE, RAT RIMA FIF 
AN, MIRO, Ett" source. text "A ik7]getSourceKlgetText hi FR. 


an | 

=— java.util.EventObject 1.1 
ie] z EJX RERBA RAY 05 FB, 
11.1.3 SW: CIS 


ÆÐAN, SwingF#F:(#FfMeta WR, ASKART, Æ tH 
Hala va ZRII Hæjre/lib FE—TN XX (swing. properties, FAX SXF 
rR, ët zwing. detault lat ee bie SHWRS. BAO , 


swing.defaultlaf=com.sun.java.swing.plaf.motif.MotifLookAndFeel 


ER , Metal Nimbus WWE lv Fjavax. swing DP. FINE TF 

com. sun. java , HANE Plava peek. MA, STARIR , 
Windowsø[MacintoshÅYMEXER SwindowsilMacintoshhRAFÅAYJavalafTR AE — 
AT. 


O25 : FAT BIEN LUFT FST UGS , BILL, FILE 
swing. properties VIS Tano , FEM RASI RIZE : 


tswing.defaultlaf=javax.swing.plaf.metal.MetalLookAndFeel 
swing.defaultlaf=com.sun.java.swing.plaf.motif.MotifLookAndFeel 
#swing.defaultlaf=com. sun. Java. swing.plaf.windows .Wi ndowsLookAndFee] 


KAKA DIAS Oster. Swingte TERNI A 


swing.properties ff, 


BIT ILE II SEXE, jXs5z2USHJBRHJUIManager.setLookAndFeel7j 
TA , HEGGENES , NABASA 
SwingUtilities.updateComponentTreeUI FASTERE AE. | BEEN 
FARA MB, HARRERA. 


BT, CER Y UA AFF DIR EMO ti FINK : 


String className = "com.sun.java.swing.plaf.motif.MotifLookAndFeel"; 
try 


UIManager. setLookAndFeel (className) ; 
SwingUtilities.updateComponentTreeUI (frame) ; 
pack), 

) 

catch(Exception e) ( e.printStackTrace(): ) 


JI f MEAT US SCH , ALVER 


UIManager.LookAndFeelInfo[] infos = UIManager.getInstalledLookAndFeels() ; 


AKHA PISA EFN AE FILA 


String name = infos[i].getName() ; 
String className = infos[i].getClassName() ; 


2511-2822, Biga UMS ( UEL1- 4857) AS 
r MEP SRS 11-1708. BOS TASEN , ASRS 
makeButton#D EM WARS ZE KZEDAN(E , BODINE. 


FS PlafTest 


Mm PlafTest 


El PlafTest 





Él11-4 TIRAN 


public class PlafFrame extends JFrame 


d 


private void makeButton(String name, String className) 
( 
JButton button = new JButton(name) ; 
buttonPanel . add (button); 
button.addActionListener(event -» í 


UIManager. setLookAndFeel (className) ; 
SwingUtilities.updateComponentTreeUI(this); 


Do 


CL. RS BZANIRS , RIMER rr DIER SRE MIX S TE, 
ABAY , af] 45514 Swingutilities.updateComponentTreeUI15iÉ 


PlafFrame.this ( NAAN thiss]Æ ) : 


public class PlafFrame extends JFrame 


d 


private void makeButton(String name, final String className) 


d 
button.addActionListener(new ActionListener() 


public void actionPerformed(ActionEvent event) 


d 


Swi ngUti 1ities.updateComponentTreeUI (PlafFrame. this) ; 


Hs 


AJ lambda RAN ia, MAGA NAS. E Mlambda JARA, thisijija 
ZA ESIBJXJ2R 


EF 11-2 plaf/PlafFrame. java 


package plaf; 


import javax.swing.JButton; 

import javax.swing.JFrame; 

import javax.swing.JPanel; 

import javax.swing.SwingUtilities; 
import javax.swing.UIManager; 


jan 
* A frame with a button panel for changing look-and-feel 


RA 
n 


public class PlafFrame extends JFrame 


d 


private JPanel buttonPanel; 


public PlafFrame() 
d 


buttonPanel = new JPanel(); 


Ka pou Ka Ka. '. pou på på bo Ka 
wo co ~J an c ` a m — o U co 4 an un =` we ~ fs 


20 UIManager.LookAndFeelInfo[] infos = UIManager.getInstalledLookAndFeels(); 
21 for (UIManager.LookAndFeelInfo info : infos) 
22 makeButton(info.getName(), 1nfo.getClassName()); 


T add(buttonPanel); 
25 pack () ; 
26 ] 


28 [** 
19 * Makes a button to change the pluggable look-and-feel. 
30 * (iparam name the button name 


31 * @param className the name of the look-and-feel class 
32 */ 
33 private void makeButton(String name, String className) 


{ 
// add button to panel 


JButton button = new JButton(name) ; 
buttonPanel .add (button) ; 


40 // set button action 

41 

42 button.addÅctionlistener(event -> í 

43 // button action: switch to the new look-and-feel 
44 try 

45 í 

46 UIManager.setLookAndFeel (className) ; 

47 SwingUtilities.updateComponentTreeUI (this) ; 
48 pack(); 

49 

50 catch (Exception e) 

51 { 

52 e.printStackTrace() ; 

53 ) 

54 Pi 

55 } 

56 ] 


DA .Swing.UIManager 1.2 
Ks NA FERD FANSKARE. 


A FB EAS RA KE BTA. BAN , 
javax.swing.plaf.metal.MetalLookAndFeel 


——— 1.2 
ys [B]X NRA BAEK. 
X [EAST REKI AR. 


11.1.4 måles 


AETA NEGRA AAP EE. ZC CMD , HABRA 
NILA EKAL ELDANA. SPAMMER , Reto NG 
MERZ SAMA Le) L FAR BESAR, REGAN ZIRE. 


SORA AGA. MEAN , JFramextRyptHwindowEventhSs4ik. 40 
RA TAI NE, MWA MAGNET, HETS HERE 
im reso lah, 


WindowListener listener =. . .; 
frame. addWi ndowL1 stener(11stener); 


Bill im IRS EESCXUAWindowListenerizzLlBg2SHg—"^ PIR. fEWindowListener 
ELIPBÈA7 Mik. SREBRU , TEA AI ED ŽNA AV MASELANG 
HE. MEEA LAARA , IE 909 æTtTtWindows F , SS 
iconified ( Aint ) #@RAminimized (E&/JM4), F8 H)WindowListener 


public interface WindowListener 


void windowOpened (Wi ndowEvent e); 

void windowClosing(WindowEvent e); 
void windowClosed(WindowEvent e); 

void windowIconified(WindowEvent e); 
void windowDeiconi fied (Wi ndowEvent e); 
void windowActivated(WindowEvent e); 
void windowDeactivated(WindowEvent e); 


} 


El JI SEE Ed uu , FET WindoustateListener HÆ 
zfwindow-StateChanged23;z. 


ERAN SAVED , fEJavarhH , SEIN AMERO EE SS ABA SNE ES PAYAT 
Ni; ERE, AKA EMM Nia. AMARA AwindowClosinghy DAR 


SR, BILLE M sti SET IO ` ÆEwindowClosing/ jA FRIÐI T Xj 
System.exit (0) NR, Biber D'Zoe 


class Terminator implements WindowListener 
public void windowClosing(WindowEvent e) 
( 
1f (user agrees) 
System.exit (0); 
) 


public void windowOpened(WindowEvent e) {} 
public void windowClosed(WindowEvent e) 1) 
public void windowIconified(WindowEvent e) () 
public void windowDeiconi fied(WindowEvent e) í) 
public void windowActivated(WindowEvent e) {} 
public void windowDeactivated(WindowEvent e) í) 


BEG MS Haze FAA Ae SRA LE. SABAT EVE 
BZ NA AAW dares Abaca Tack ( adapter ) $ , IX PESI TEN 
HAIR AHA, BE NILA WT EI. HENARES BHK Java 
SIMA IT See ANN K. ALY IE kes BEN RES HAN 
HE, MAEM APEA A (ActionListenerixf£H HE IRA—TDA, 
Ai EERE). 


FSN ARA. BEN —Niindow-AdapterZfyir EX, KFÐ KAY 
6°27 A SS BSA 75 A“ a A iwindow-Closing : 


class Terminator extends WindowAdapter 


{ 


public void windowClosing(WindowEvent e) 


if (user agrees) 
System.exit(0); 


mE, DLE — Terminator SGT AA : 


WindowListener listener = new Terminator(); 
frame. addWi ndowLi stener (listener): 


RAER AY ROS, HOBART NZ PRI ASA HE 
listenerXy& ( AÉB11-5AA7R) , Rhe SDAA HSS ` windowClosing 
J3iEWSFBSystem.exit (0) Z IEW big DIr, 

















611-5 Alm 


O... MEN Ra RDA AUFS J , les TS ASD MG 
ix. MIRO, ANG ÆWindowAdapteræ REAM —"windowlIsClosing7J5;= , AE 
— Ma 88 DERE, HAwindowClosing ARA MAME. DLE 


A0verride HA ( fESBSERDASTIBIS ) AFFAIR. 


Ss &—"^ 3 ÆTFuindowAdapter AIG TES SS MRA , (BAA LARSEN 
xt. Et, RAVENIistenenijZfdita. RÈS : 


frame, addwindowLi stener(new Terminator()): 


APRIL | Seit RI LUS E MERA A NARR. 


frame. addWi ndowL1 stener (new 
WindowAdapter() 
l 


public void windowClosing(WindowEvent e) 


if (user agrees) 
System. exit (0); 
} 
1); 
IERIE NER : 
XBER—X , EA NESS AEE DEN EIÐ , (EGS 247,252 THEE ZEE 
(Vis. 


El: UG, BEBE ASHEwindowListener RO HI FABAS ASK AI EK 
VD AU, Swing FER ITA RS FZ RIO AOS. 


API 
al, .awt.event.WindowListener 1.1 


BUF BAX TA. 


CAP ATHENE Bam AMB DIVA EDA A. Ets, MSA 


hideEkdisposeAiA EN BEN AH. 
El Fi LIA AAS IZ 73 iA. 
alibi ix JJ iA. 


BLAH NIA. 


ENS E AE. 


me OTE, LOMO , BAE. 


OSAMA SY RR DIA, 


H 


java.awt.event.WindowStateListener 1.4 


AURRAK, Es Ge AE S AU NIST FIX A. 


H 


java.awt.event.WindowEvent 1.1 


SE, NEAR 


REBO ASA TPE. BAS. EIR Bees MU Z : 


Frame . NORMAL 

Frame. ICONIFIED 

Frame . MAXIMIZED_HORIZ 
Frame . MAXIMIZED VERT 

Frame, MAXIMIZED BOTH 


11.2 PWE 


BR, BUR Po TEA. IE FN LEA LAE 
VO AEHIDJBE. ANTE ARAS RA TAE NG 
Brest. ID, fBisblueactionæ— PI Fm, CiyactionPerformed7 AR] 
SS ZE SI. MaRS TRU L^ SAR : 


Ala , TAGA SABINA DEBUT II. NAHI, ril, XP, 
Were (O e HA. 


Swing DÆ I — HERE AA ARS, HE TERRAS T SR HIR , RA 
zeActionik [l]. DA EE NER MIN ASA. : 


Action DI BÈ MUA : 


void actionPerformed(ActionEvent event) 

vold setEnabled(boolean b) 

boolean isEnabled() 

void putValue(String key, Object value) 

Object getValue(String key) 

void addPropertyChangeListener(PropertyChangeListener listener) 
void removePropertyChangeLi stener(PropertyChangeLi stener listener) 


B-- WiikiActionListener#2[] RRA: SERE, Action ES 
Action Listener#2[] D |, BUEH EE ActionListener XAA EHA 
ActionXjZg., 


ETRE AEREA, FREN RAR. 4— 
East IT AR HAMER, NATI E, 


putvaluefigetvalue FIK iM lat sVJ/ PUR PAISA B. AA NEE 
MEN SER : Action. NAMEf[]Action.SMALL ICON, AFIN EB eS STIENE 
Ill VINER : 


action.putValue(Action.NAME, "Blue"); 
action.putValue(Action.SMALL ICON, new Imagelcon('blue-ball.giT")); 


7211-12604) S FRA FE MAIER. 


7211-1 FEMA ERE 


* St (E 
NAME DER, MINT SER EF 
SMALL ICON FRA DER HIT; Wat. FIN ak TB 
SHORT DESCRIPTION PIRA BE GEAR ; Nort LAA 
LONG DESCRIPTION PRAY TEAR GHA fe EZR TR. DUE Swing 2H HAGA MÈ 
MNEMONIC KEY NET: SANTEE (REF 1234) 
ACCELERATOR KEY NÆ GN Or; Swing žH (HE 7 (ti AX (8 
ACTION COMMAND KEY ALB; MEIHKRZEAY registerKeyboardAction 77 i2; rh fu HI 
DEFAULT ny AEA ASEA BPE; Swing HH AME Hlix ME 


URIN FRI ee AÐ EET, BITE S EB HE , JE 
Ft HE e, [ BEINT, SHORT DESCRIPTIOMBAK f TEGER. 


Action Nuna NI ARGE LL WI SENN RI SATB EE DIS le 
P, HESA L SIRRA E. BIR, REM ARE, TEORI ESSEN 
ASA, "TIET E EAR SE , KRAS , HISE AERE 
IKE. BESETTE MS RAMME, , CæJavaBean s#H/FHRÆRJ R 
7. RADO IMA S BS SS I, 


mæta, Action- NED , ANE T 2S. SIX NELIRIHTA SEB ENE 
MATA NAA. KAYE, ASRS IX Se fkactionPerformed/3ik 
ZIMA , GaizéAbstractAction, IX NAF SABE , HERA 
BLÆSE mess. FAL EE fAbstractActionèk , HEN ERT 
actionPerformedhHjz. 


REMI ETI TE ao A HJAMEXJZR. FB aS Hee. E 
BENS. RMB f#faAsbstractActionS 2f (AUR. THE 
ColorActionžsHI(U15. ERIKA , IMimactionPerformed AM IME 
ERESBUZMF. 


public class ColorAction extends AbstractAction 


{ 


public ColorAction(String name, Icon icon, Color c) 
putValue(Action.NAME, name) ; 
putValue(Action.SMALL_ICON, icon); 
putValue("color", c); 


putValue(Action.SHORT DESCRIPTION, "Set panel color to " + name.toLowerCase()); 
) 


public void actionPerformed(ActionEvent event) 
( 
Color c = (Color) getValue(" color"); 
buttonPanel . setBackground(c) ; 
) 
j 


EMER , SIETE NENE NIRA, UTTAR : 

Action blueAction = new ColorAction("Blue", new ImageIcon("blue-ball.gif"), Color.BLUE); 
ix PE, SKT FS NG HARA. BH JButtonfj— NHActionXi k FA 
SENER , Pri LSC RE FRAZ. 

JButton blueButton = new JButton(blueAction); 


Mies SEK FA AA, ALARMS , 155 FRE 7J un res, 
MEI11-6 PR] ÆR EILEEN. 





Q11-6 KH ETR BEINET HET 
BPS Sel , HX So FAME EA IEEE SJ. 


Be , HEX NN PUSSIGE , LUELLA PRE ap S RT 
ÍF. JI TISERE , Biche tEhkKeyStroke ig. RA MERA 
HZ, LE TÆRNE. UBE IP KeyStrokeXJZR , FREVAR , 
mus ÆKeystroke EP ai RS getKeyStroke j£ : 


KeyStroke ctrlBKey = KeyStroke.getKeyStroke("ctrl B^); 


II TEMER NOR, SEA Ekeyboard Focus DI, RRP AREHEONES 
HSIEH. XP, REAREA SAPRE , IX NESARA 
“SA ERNA. BAS CDD OT AEE ee) ( (BARE ) , 
ZO, #EJavallk , RAR RBG TETEN NEEB NAAN. AA 
AY LAE ETABS TEZA BER. SR RSPACESENT, NS MAGAAN 
He të SI II ES 


Am, AEREA, +y == AREA UA LORA RRAS. AN, SMe 
BREE AE UN (BJANEBCTRL+Y. CTRL+BAOCTRL+RDUEZHS HE, 


BE NE UBA, Swing it ALGO SPREADS. SN 
JComponent Ð —^ ABRE ( imput map) , £g—"  BREJÉESKeyStrokeXJZ& ep Ech 
(FAR. IN MRD PAH (FS4F11-2). 


11-2 fy BAJAR 


ÅR SS AUA BE 
WHEN FOCUSED LA PAA BEE a ST 
WHEN ANCESTOR OF FOCUSED COMPONENT "k PHAT T MA BE pk is ra HJ FAT 


WHEN IN FOCUSED WINDOW NG SEL AE AE AB Eb k ls li LA PE DU Gr O rp 
Je wa NEGER UM EIR : 


1) BBB ME RA (FAIWHEN FOCUSEDBREY. URD NGT , ENG 
HAE. DRAM EORR, US ESKE, 


2) MER NE RBB , MARS AFA 
WHEN ANCESTOR OF FOCUSED COMPONENTHRÉ$, —EFRSPQHEXTAVAYBREY , DINI 
RAIDE. RIMER , FLEANE, 


3) HERB NGANGA HAT ST MAINE RAA , RAN ENE 
WHEN IN FOCUSED WINDOWS SE. 287%1628/4 (#ZEEIZESSEMAJIAS ) — NAT 
UAM FA A. EBANARI ERT , RUS LENE. UR NETTS 
“DWHEN IN FOCUSED WINDOWBAEJFRHIHJU , TABLET BES IN PJ am, 


oJ LAE AgetInputMap ÁM FAME få A MET, (IKI: 


InputMap imap = panel .getInputMap(JComponent.WHEN FOCUSED) : 


WHEN FOCUSEDZ(FE KET SAB HABER ERNSEEX MA. AEREA 


BIER , HARE HR MRR. BR NEHA TAGA MARIE. SAAS 
BREDE ART SALE Ne AIRE AER. ENE HEHE 
WHEN ANCESTOR OF FOCUSED COMPONENT, 


InputMap ABSHfzitefSKeyStrokeXjSEREAJZIActionX]S. METRES 
E, AlAHHActionMapžEstyH Saj ZR BAI SUM FEEN. ERE DUK 
ERE i NERE ane SS — M FAY A AY. 

At, SNE HERA a= Nå NERE TED To PRS. I IFT JAO , ns 
BABY Fae. NASSE SWASANN : 


imap. put (KeyStroke.getkeyStroke("ctrl Y"), "panel.yellow"); 
ActionMap amap = panel.getActionMap(); 
amap.put("panel. yellow", yellowAction); 


JRE , ASR Ene RRE, MERECER : 


imap. put(KeyStroke.getKeyStroke("ctrl C"), "none"); 


0... : IDA ED ES FIIN FE. HEMA WEN. TE 
FREIE IA CAM FA , VIZIT ol AAH EN , BALI HE 
ERA. SAREE SEAR ENE YALE. ENIG) 
ASEA FH. 


Lë FAIT NAN EIN, Se5BIWBVIEHEBJJJ : 
LISCH M] EE FAbstractAction2SH9238., 2MB KI FRA LUSAA 03. 
okt NN ERA. 


3 ) (ERNIE EMI, MERI WER SERI KAB. 


4) AS Bot B ZEM TF , IS NAT) LISE. BEING 
(FE, WIRD, BSL EA 


5) SÅ , 83 IK Æ2ZH4AJWHEN ANCESTOR OF FOCUS COMPONENTS A Mé, HE 
PATHE BE — Nkeystrike&. OU re TEE BIRO FENG. 
15 (1258 , FRE) WARDS NIR, 


6) Ela , FEEDER. 15 (MEE, MER ) RDU. 


Fe Fs 211-326 HERRERA FIE ISA EE FANN. MINE , wo 
wen FCTRL+Y. CTRL+BEKCTRL+RÆNG BIRK. 


FEE 11-3 action/ActionFrame. java 


1 package action; 


3 import java.awt.*; 
4 import java.awt.event.*; 
5 import javax.swing.*; 


7 fas 
* A frame with a panel that demonstrates color change actions. 
Nå 


public class ActionFrame extends JFrame 
private JPanel buttonPanel: 
private static final int DEFAULT WIDTH = 300; 
private static final int DEFAULT HEIGHT = 200; 


16 public ActionFrame() 


yu 1 

18 setSize(DEFAULT WIDTH, DEFAULT HEIGHT); 

19 buttonPanel = new JPanel (): 

20 

21 // define actions 

22 Action yellowAction = new ColorAction( Yellow", new ImageIcon( yellow-ball.gif"), 

23 Color. YELLOW); 

24 Action blueAction = new ColorAction("Blue", new ImageIcon("blue-ball.gif"), Color.BLUE): 
25 Action redAction = new ColorAction("Red", new ImageIcon("red-ball.gif"), Color.RED); 


27 // add buttons for these actions 


28 buttonPanel .add(new JButton(yellowAction)); 


29 buttonPanel.add(new JButton(blueAction)); 
30 buttonPanel .add(new JButton(redAction)); 
31 
32 // add panel to frame 
33 add(buttonPanel) ; 
34 
35 // associate the Y, B, and R keys with names 
36 InputMap imap = buttonPanel.getInputMap(JComponent.WHEN ANCESTOR OF FOCUSED COMPONENT); 
37 imap.put (KeyStroke.getKeyStroke("ctrl Y"), "panel.yellow"); 
38 imap.put (KeyStroke.getKeyStroke("ctrl B"), "panel.blue"); 
39 imap.put(KeyStroke.getKeyStroke("ctrl R"), "panel.red"); 
40 
41 // associate the names with actions 
42 ActionMap amap = buttonPanel.getActionMap(); 
43 amap.put("panel.yellow", yellowAction); 
M amap.put("panel.blue", blueAction); 
45 amap.put("panel. red", redAction); 
46 ) 
47 
48 public class ColorAction extends AbstractAction 
49 í 
50 [kaka 
51 * Constructs a color action. 
52 * @param name the name to show on the button 
53 * @param icon the icon to display on the button 
54 * @param c the background color 
55 #/ 
56 public ColorAction(String name, Icon icon, Color c) 
57 { 
58 putValue(Action.NAME, name); 
59 putValue(Action.SMALL ICON, icon); 
60 putValue(Action.SHORT DESCRIPTION, "Set panel color to " + name.toLowerCase()); 
61 putValue("color", c); 
62 } 
63 
64 public void actionPerformed(ActionEvent event) 
65 { 
66 Color c = (Color) getValue("color"); 
67 buttonPanel.setBackground(c); 
68 } 
69 } 
70 } 


z 


JAIFEKIZENRL NM Fenabled/a]t. 


javax.swing.Action 1.2 


ex 


GA EX ETE (FAIR, 


BAY: key UPISHI. ENE NAE , (BYEN TINA 
FT, RESMSSZI-1. 


value GAFAS. 


WRB TABS ATA. 


API 
al, .Swing.KeyStroke 1.2 


E MET MI FER IE — NERE ( HEIDI FIR). KNA 
HELlO PEKE Zt shift control ctrl meta alt altGraphFig , LAH 
type d FINE SAAR E (MIRO: "typed a" ) KAT CORAJE HAHAA 
( pressedÆkil , Bkreleased ) KIR NÆR. LAVK AU IA IRAN 
A4y—TKeyEvent FE , PIRO, “INSERT” XFAYKeyEvent.VK INSERT, 


el ` 
Javax.swing.JComponent 1.2 
R EIKES FR IRE ( FJÚÆFRBYNIR ) FJ ERAN, 
IRS EE AST Sa ERE a A MAT, 


5% : flag MAME ERR. AMMES AR 3. 


11.3 fint 


MERE RU BE A EE, SEE 
IS AREAS ETS, ATI MIRA RA ENTENG 


FER APA) REE, 


CAT? , BET MARA Eta LARES, CARPE (ME - 
7Hrzw ) BER. IS DIR, 


P MouseTest 





E11-7 GRE 


AF ABE , REA MATEO ` RARA NATAL 
mousePressed ` Rx AEDXAYYABmouseReleased ` RE YA BmouseClicked, 4% 
RAM RAN ESTESA, MARRANA. FMouseEventòtiS4FH 
234 , Va HgetxiligetY ARI LAS Enti E DOE eer br Dill ABA. 278 
KA. NEMZE ( ! ) , FRBERSgetClickCount D, 


PEP ër SS AE DE FB BUR SERE Maa CPI , 
CONTROL+SHIFT+CLICK ) BIRD ICRA TIRE. EVADIR PES ATA 
Tl. MERMA ABMA, SIL TE BIN EE BE TL ES i AK 
HUL, 


TUKAAN OE ER "krut, ERVA , ERI DIZEHHJETE 
SPA NE EE UTAN , BD 


BUTTON2 MASK == ALT MASK 
BUTTON3 MASK == META MASK 


DMT f BEBE LL AF ERIN NE HAI EN FT METTE FIRE FE 
BENENE, SAM , ÆJava SE 1.44, ie RAIA DA. Ð MIE 
19 : 


BUTTONI DOWN MASK 
BUTTON2 DOWN MASK 
BUTTON3 DOWN MASK 
SHIFT DOWN MASK 
CTRL DOWN MASK 

ALT DOWN MASK 

ALT GRAPH DOWN MASK 
META DOWN MASK 


getModi fiersEXZ XE Yè Ten ATR HO RR K aI AE BAT, 


etm , Windowsi M , (RFHBUTTON3 DOWN MASKARE (EEE 
A9 ) BARS. BRO , ol le? MIA E AAA F : 


if ((event.getModifiersEx() € InputEvent.BUTTON3 DOWN MASK) != 0) 
. // code for right click 


ADAME , EH f mousePressed#llmouseClicked/3ik. Eme 

FAINA IRB CINE , FRE] ARA MR. ix NÆIEÆEmousePressed 

HAPSIK , DAGER LILLA PIE BISAN, MAL SIME. 

APA MORAL, MAGER. OT elle AÐ , FILA 
DUNS ER FmouseClicked A; ALA], 


public vold mousePressed(MouseEvent event) 


current = find(event.getPoint()); 
if (current == null) // not inside a square 
add(event.getPoint()); 
} 


public void mouseClicked(MouseEvent event) 


{ 
current = find(event.getPoint()); 
if (current != null && event.getClickCount() >= 2) 
remove(current); 


Sinta, ANSA) ESAS E. ite: SAME 
JÄy&MouseListenerf[MouseMotionListener, (SEI ATI ass, YA 
PISA, RADA (clicks ) Bis reet NRS RAJE] 
(moves ) Pr. 


25 HANNE PASSET , LEAD GIF I) RZ EIS 
539 TÆR (TF). SIX FA Cursor hh] 
getPredefinedCursor Dé, 711-39) f fewindowsžjiši FD d ATM 


MAHE. 


K11-3 TOMAN] 


m = Air R = 
DEFAULT CURSOR yè NE RESIZE CURSOR 
CROSSHAIR CURSOR pap E RESIZE CURSOR 


SE RESIZE CURSOR 
S RESIZE CURSOR 
SW RESIZE CURSOR 
W RESIZE CURSOR 
NW RESIZE CURSOR 


HAND CURSOR 
MOVE CURSOR 
TEXT CURSOR 
WAIT CURSOR 

N RESIZE CURSOR 


giros 


FEED NÆR HMouseMotionListeneržEHJmouseMoved/Hj : 


public void mouseMoved(MouseEvent event) 
if (find(event.getPoint()) == null) 
setCursor(Cursor.getDefaultCursor()); 


else 
setCursor(Cursor.getPredefinedCursor(Cursor.CROSSHAIR CURSOR)); 


j 


Elg. YR8nJLURJFHToolkitzérRBgcreateCustomCursor73;Z BI&E V ATA! : 


Toolkit tk = Toolkit.getDefaultToolkit(); 
Image img = tk.getImage("dynamite.gif"); 
Cursor dynamiteCursor = tk.createCustomCursor(img, new Point(10, 10), "dynamite stick”): 


createCustomCursoriys TESS mid. FI NSA ST ICA AV 
a dme. BE TERE MEATS R. D< NFT LIA Fet: 
5 , MIRO, olli een HE MI ARA CRSA. 


UR FF TERS EEA n, MVH mousemove TRÆNE 
mouseDragged, filli BEEF, ARAB TEA NA. GERA , (XX. 
Pie SD EG ESB Oye. ÅR, Berle, Anais. 


public void mouseDragged(MouseEvent event) 


( 
if (current != null) 
( 
int x z event.getXQ; 
int y = event.getY(); 


current.setFrame(x - SIDELENGTH / 2, y - SIDELENGTH / 2, SIDELENGTH, SIDELENCTH) ; 
repaint): 
| 
) 
El : FERIEN ÆREN AT SH HAmouseMoved ik. Am , BHES 


inea 7” mouseDragged/ AMARA. 


ABM Main 44g ` mouseEnteredf[lmouseExited, IX NIH ATENA A 
ak HARE. 


Ba , Í REO. finst rHmousellicked FEJRE , LE 
Mousel istener St lH9—EBD, AFARO MAER RA AASA, NA 
ISHARE REAR , AUF Ee 
BSS FE M TE— NARAIMouseMotionListenerHYIR17ziz[]rA, 


ESPERA, AR, LENTA - 
MouseHandler#[]MouseMotionHandler, MouseHandler3S# fE-FMouseAdapter 
A, LARANTAREX S 5 MouseListener DA PEA T A. 
MouseMotionHandlersER f MouseMotionListeneriZ[], HEM fix NED HA 
ADDA. ERIS 11-48 MEP 


FEE 211-4 mouse/MouseFrame. java 


1 package mouse; 
import Javax.swing.*; 


S kaki 
6 * A frame containing a panel for testing mouse operations 
po ai 


s public class MouseFrame extends JFrame 


10 public MouseFrame() 

11 d 

12 add (new MouseComponent ()) ; 
13 pack): 

14 ) 

15 } 


FEFEjBGEB11-5 mouse/MouseComponent. java 


o DO = O SM HB tay Py fs 


package mouse; 


import java.awt.*; 
import java.awt.event.*; 
import java.awt.geom.*; 
import java.util.*; 
import javax.swing.*; 


/ 


public class MouseComponent extends JComponent 


d 


xk 


* A component with mouse operations for adding and removing squares. 


" 


private static final int DEFAULT WIDTH = 300; 
private static final int DEFAULT HEIGHT = 200; 


private static final int SIDELENGTH = 10; 
private ArrayList«Rectangle2D» squares; 
private Rectangle2D current; // the square containing the mouse cursor 


public MouseComponent () 


d 


Squares 


new ArrayList«»(); 


current = null; 


addMouseListener(new MouseHandler()); 
addMouseMotionListener(new MouseMotionHandler()); 


j 


public Dimension getPreferredSize() ( return new Dimension(DEFAULT WIDTH, DEFAULT HEIGHT); ) 


public void paintComponent(Graphics 9) 


Graphics2D g2 = (Graphics2D) g; 


// draw all squares 
for (Rectangle2D r : squares) 


/** 


* Finds the first square containing a point. 


g2 .draw(r) ; 


* (iparam p a point 


* (return the first square that contains p 


J 
^ 


public Rectangle2D find(Point2D p) 


for (Rectangle2D r : squares) 


j 


if (r.contains(p)) return r; 


return null; 


j 

/** 

* Adds a square to the collection. 
* @param p the center of the square 
“| 

public void add(Point2D p) 


d 
double x = p.getX(); 


double y = p.getY(); 


current = new Rectangle2D.Double(x - SIDELENGTH / 2, y - SIDELENGTH / 2, SIDELENGTH, 
SIDELENGTH) ; 
squares ,add (current) ; 
repaint(); 
) 


/** 
* Removes a square from the collection. 
* (iparam s the square to remove 
vi 
public void remove(Rectangle2D s) 
í 
if (s == null) return; 
1f (s == current) current = null; 
squares.remove(s); 
repaint(); 


private class MouseHandler extends MouseAdapter 


( 


public void mousePressed(MouseEvent event) 


// add a new square if the cursor isn't inside a square 
current = find(event.getPoint()); 
if (current == null) add(event.getPoint()); 

) 


public void mouseClicked(MouseEvent event) 
í 
// remove the current square if double clicked 
current = find(event.getPoint()); 
if (current != null && event.getClickCount() >= 2) remove(current); 
) 
) 


private class MouseMotionHandler implements MouseMotionListener 


( 


public void mouseMoved(MouseEvent event) 


í 
// set the mouse cursor to cross hairs if it is inside 
// a rectangle 


if (find(event.getPoint()) == null) setCursor(Cursor.getDefaultCursor()); 
else setCursor(Cursor.getPredefinedCursor(Cursor.CROSSHAIR CURSOR)); 





110 public void mouseDragged(MouseEvent event) 

111 í 

112 if (current != null) 

113 d 

114 int x = event.getX(); 

115 int y = event.getY(); 

P 

117 // drag the current rectangle to center it at (x, y) 
118 current.setFrame(x - SIDELENGTH / 2, y - SIDELENGTH / 2, SIDELENGTH, SIDELENGTH); 
119 repaint(); 

120 } 

121 } 

m ] 

123 ) 


| java.awt.event.MouseEvent 1.1 


RASERT , SUELE (FA LAA (KEF ) My (EE), KABB. 


N 


SAFARI ERE ( ET" PMR AFTARA ). 


kul 


H 


java awt.event.InputEvent 1.1 


REH BEL "IZ PR". (down ) HIWEIS, (EA RAIS (Ete AU R : 


BUTTONI DOWN MASK 
BUTTON2 DOWN MASK 
BUTTON3 DOWN MASK 
SHIFT DOWN MASK 
CTRL DOWN MASK 

ALT DOWN MASK 

ALT GRAPH DOWN MASK 
META DOWN MASK 


IR] AGES SETI Æek j FR (down) AZIRAR , Mi 
AN “Shift+Button1” , 


| | 
—Jjava.awt.Toolkit 1.0 


leren Te, 


3% ` image IRAN SERES 


name SAA, PREREZA DIEM 


wel 
=— java.awt.Component 1.0 


SEDA 


11.4 AWT FKK ER 


FET BOTANA MARE, MG F ANT ANE AK ZR 
za. 


BACE], Java PUNE EA ANSIA AA FAZ 
java.util@PayEventObject3eH RMRI ( KHET Event , EX AR 
NPS HRA. RENERE NA , (BESS MR TEJ avafE 
P). 


Eventobject& Z —+`>&ŠANWTEvent , CXPIAATE (ASIS, 11-87 Y 
AWTR HRR RE]. 


#£swing2B(FISE bys DEST ` ABE) FEF EventObject , 
UA EÉAWTEvent, 


SHARE I HART mes NE A HER. FEDERER , JUNE 
GORRA ASIA ID. ERA, ælaÐgetsourcet 


getActionCommand73;ASCHAUXJZR 23 ITA. 











MouseWheel E 


Event 



































E1-8 AWTS ARAB 


WTR LAN FERN, Java RASA). BI, ANTISZIE 

PaintEventXJZefd A SCH PR , (DIS El E æm Tø. "java nit 
mGA, RA hl ETR , ME mpaintComponentjž, 

PIN, ANTA IERTE ROSE re RE HE, PATRIARCA SAA 8% 


LA MR Bizjan LESA 5, TEH , ARICA SS (ESEM, 
11.4.1 ENNA MIKE 


ANT 431177 NIKE ( low-level ) SAFRIEX ( semantic ) HF. EMS HER 
AAA , BIRD, AEH ; BMG, ActionEvent Æ MEN S£, KE 
AEREA ÆRIN , BA YFZ RE. ESAS. få 
Zb ( HA BMA PET SIAC ) BF. EVE TEA NIETABNEVLJEJKEH , 
HARIAN CH , KENA. BE, VE TI RAJ RJE MANE 
(F, EHEJ. 


THÆjava. awt. event BÆRE HANE NER : 
USE VENE : 


MER AMES. 


ActionListener MouseMotionListener 
AdjustmentLi stener MouseWhee] Listener 
FocusListener WindowListener 

ItemListener WindowFocusListener 


KeyListener WindowStateListener 
MouseListener 


AL PAT ENSURE 73;A , CNA Er NGA, EX NÆRT 
FNUF A nA, (BS ARS HSS (BSEORSBÈAT TA, 
RIH , BUE NT MEAR y ), Fi AAA : 


FocusAdapter MouseMotionAdapter 
KeyAdapter WindowAdapter 
MouseAdapter 


7211-49 NS Ke EAJANT ee, SAFE. 


K11-4 SNE 


i5 = 


ActionListener 


AdjustmentListener 


ItemListener 


FocusListener 


kay 


INO 


5 ik 


actionPerformed 


adjustment ValueChanged 


itemStateChanged 


focusGamed 


focusLost 


BH I ih [8] 73 Tk 
ActionEvent 
* setÅctionCommand 


* setModifiers 


AdjustmentEvent 

* getA djustable 

» getA djustment Type 
» get Value 
ItemEvent 

* getltem 

» getltemSelectable 

* setStateChange 
FocusEvent 


«is Temporary 


JER 
AbstractButton 
JComboBox 
JTextField 
Timer 


JScrollbar 


AbstractButton 
JComboBox 


Component 


H = 5h i SN I Vi BEG 
KevListener keyPressed KeyEvent Component 
keyReleased * getKeyChar 
keyTyped » getKeyCode 


+ getkeyModifiers Text 
» getKey Text 


* isActionkev 


MouseListener mousePressed MouseEvent Component 
mouseReleased * getClickCount 
mouseEntered * getX 
mouseExited * getY 
mouseClicked » getPoint 


+ translatePoint 
MouseMotionListener mouseDragged MouseEvent Component 
mouseMoved 
Mouse WheelListener mouse WheelMoved Mouse WheelEvent Component 
» get WheelRotation 


* getScrollAmount 


WindowListener windowClosing WindowEvent Window 
windowOpened » get Window 
windowlconified 
window Deiconified 
windowClosed 


window Activated 


window Deactivated 


WindowFocusListener windowGainedFocus WindowEvent Window 
window LostFocus » getOpposite Window 
Windows*tatel 1stener window StateChanged WindowEvent Window 


* getOldState 


* getNewstate 


javax. swing. event UPOS TIES] HF swing/B(H49MTNIE 4 , PEIS 


ÍR PY 2. 


ANT Sr MIDI SCR. ERE, RSS Swing HA Dee HA 
a EH. 


AHH "ePUBw.COM" 248 , ePUBw.COM #A(KESTE: ANTE 


HI BF!!! 


#125 SwinghP 1812814 


A Swing RAE IR 
A SER. 

A aan 

ASAN SÉ 

AAA 

A XJ is NE 

A 15132814 

A GUI FE HS 


EEA Y MER Java PAI HHR. USSSA CSW Y ME 
SIH RP AHEAD: ARMA EWES D SHEAR (GUI ) Fr 
mel) HESTE, 


FÈ, B7t7MASwingH MAREN. FASE HER AES REE 
(+, DYRT REIESERBJZRES. Wa, Bitiåswing PERS RA AREA , UZ 
IE. PAIN PS. JR PA, IMAGER SEN RPA , SDfn]fse 
FB Java HAH BE BEH AN HANE. RE, IBA 0] Swing ro SCHU 


STIGE. 

NG 5 f iBJyswing£Bft , UVA, TESHRUBIAGR , REPEAT E R 
HE , Atos. swing FRUEN PESO TH. 

12.1 SwingF#11224-NE-2F SS i LT TIU 

Aleut , SEF swing HIKA. F5, KINIS MEANS, 
SES Swing Rt ESEJA] ANH” RR. 

12.1.1 KIT 


ERA NG RAT, AREA KLIME , MAGSAYA, KAMBAL 
AEREA. IRE IA RRA EM HERB SAA 
DI, 


VI LÆR , ER LTE VIM rus e, tel ADA. (Gren SD es 
Kil 3 3A Christopher Alexanderi. GE (The Timeless Way 
of Building) (1979F,FÆKS Hik ) -BP , ZJeSSZRURALA ES (EP BRER 
GIS ran RAT NAAMAN : 

fF UE 

G PABBEMSE BI HE , JWE _COWAWERP. KRESNE lw 
ERES. UR MAZA NWA , ROBA DRE NE. 


TRB ME AB NAH , FEER ANE n REMI PUTA 


HE: (1) AFISIWASF ; (2) FAEH. 
TA., SPIGA ÆR BI PETE MB , (BCI , Get BJ EG, 


RIH , W FARKAS, EOI NEPPE "BRE" Sb (ME 
12-1), 





Bi12-1 EP Pa 


f£AlexanderB xU SAN RTS , SRT LADS la MM EA. 
DET AGA , ROS RIN ; BORRO, ARABE AL 


HEAR; RE, NØD , SORA. 


Æ BRUSE Rit, Sæt saa ksa. PRA Ber 
EAT, MARATE. WH DS Hl rt "APWE". 


Æ RE NERE SIR, BADIAN A DIE AAA 
Zt. BA RE NE Te ROUSE PARE DAA. KEHILNPA 
A. WT Suan, PJBE EEA AE T n ZR. BA, 73 TENNE 
NITE, PI BEA sere UREA: KHIM, AS EET , PIPES 


SAAN. KERT REXER EZMA : RE, MER 
fres. 


RÆ NET HEHE HI EA WTA Swing iT Pie Aart. MEMAR 
IN ANE, : 


DIS DIr E ENER Ci JE ERA LEN REO. HINGE 
METE Fine KI, MEAR SEJE rr nu AHA. AL, ine 
PYAR RTT II RA PAUTA. 


Ie RILAZEE rich Gamma Ayy (Design Patterns Elements of 


Reusable Object-Oriented Software) (Addison-WesleyHikktt , 19954 





MG ) PHPAREA EA ARICA , KÆ ZAM ARUBA 
$8. IX estes — AH Frank Buschmann nany (A System of 
Patterns) , John Wiley 8 SonsitHifiRtt-F1996HtHhR. XE ANARE , 1B 
WHA , XABPEARBIZE. 


12.1.2 FRE ME ES ES =u 


LEK ABO SIL, RE MYR APA aS IE 
tH. SE, VE SARS. SVEAAS TES : 


SSE ZAIN KA SHS SAR , BIEN TEGENE (W ` FRED ) bate 
ÆRE. FRAGT , FRAN RA TEA. MetaljZEHHJ MI Windows $2 
RA Motifi. SIN, JANE ATIS BWA TEARS ` SH 
BIZ NAT , ANN ALAA. TASA TIRE EAS 


Sf. SAMAR KRAN, Ise, 


SÅ, TS PRR RE BB ALENE TH, MARES av 
E E BEER, DIES HAVE RAI TIE. CS, SURAH 
AE AMES ET. SÈ, Aout, (bdi SCHU 
AER ADA Ae , DUELO RAEE T fF. 


JI f LENA , Swingix TARA r MEA SAIZ (design 
pattern) : RÆ -WE -+Eñlles ( model -view-controller lz, BANI IL 
ES EEE EE IE SE JUE 
RE — SIA AA. AER MEAS ASS , must 
NIRA BZA AW , H-NIRAEANENS. REE føles (MC ) ti 
FAK INNERST , SCHU— NAAR : 


IX NST BEHAGE S DOSA ISH, LANA, CUSSFBSP RI. 
FHWA BER , RE UNA NOB ZHE IRN , SAW TEMA SAJ 
To. NENA ASA, GRAF SA MEJ PEPE, SHET 
AAA —URASKIKEKTFTLMERNGTKE , Dia lee 232 
AERA RAAB BB , 801112 -2RT7n, 








model "The quick) brown fox|jumps pyan the lazy dog" 
| | | | 
| , | | 
view brown fox Jump! | 
| | 





Él12-2 VINENE AE] 


EUS NATTEN SATA. GUMO, PIAR AIDA ` TEH 
PIZARRA GERLI FATA IRIS. ipft 882 
GERT MAI. DRE PH JEN TF. 


El: "SL RON ASE EJ RTA , AA DRAM 
SHEAR. AT ALIX METERS ESCAYIS KY. (BG 
EL PT RES EON NAH AKA. EKIS , RENE 
TENNE , WEE ARO Mr (HERE ). MEE 
lé Sai JEZA ERE, IT, Meg ja (TETI , HAILE SK 
ERES ES S RE , Æ REI Fon , Kæ liz NIIT Fan 

( LA TEAS Aaa UR ) SET Hk TER. 


AI MRE MEET LES MIA , HAS MEU 
mA EBPJZSESAESA EAST. BI, — MM RES ARAB 
RE MNE ` — NNYSIWYG ( ETUEDETAS ) MEIN “RfAtrid” NA 
( NEli2-3), SV E HET ENT, SSMS 
SANA MNE. MEET Ea, YA, HF EA 
REAR , WRH, FEE HP FEJES MIA. 


H e aliman Era Sy lilius E 
i <OL> 
WYSIWG] 1. SE TI PE Lelie | PRIC sala </LI> 
MES ME pr] etn zalil </LI> 
| 2 dlls PEO anam «mun 





d. ul E smile alla 


—nn_—— —..— - 





E112-3 [FEAT EME 


les VE MAS, Ute. NAE 
SU Bo eR NENE. HIM, AN RAP rr KEE BS TF IE, 

Forbes RNA) “ASE” PS, AR RESET EST, MAKE 
ASHENNIITANETS. MARA SÓ, BABES 
METER. IMAZ A HI, ALE kur SANA 4" 
SHAE. 


112-4240 VRÈ. AESTATE B SX SZ EHRE. 


HERDER Swing2B/4H , BEARER MAIBA. S^ FH 


PATA ARA NORS (ANIButtonsk]TextField) RRFRHAIMA. 4 
sess ANA ( WMA FINA ) BY, DRS rett EIR 2] FERIE 
R. ONSA (GRA, EIA PBA ) , BRASILIA 
KEME. Am., BEER SAMED. PER F , ATA 
Ot ERU (AVEM ENE —— was CAES ) . 














B124 (RE, MEL eae Z EH IH 


BRS "MARIE Jb, RR ANE lazi TVIS SwingixtTANT2R AES 
KAISHA. ENE VEAR IA TUBA. SPARTA 
KIT GE RAT FADER AR AIR , ERAN E. Gi, AE MA 
SANA, bla se VE AE SSE RISE EEA EANET AN LEN 
a. BINASA FOE ARADAN, Swingitit AK ARA, HE 
FER PIETET. 


49% , Ht RARE IFS SHEEN ENE. ERE 
ARANA. 6, ER "APRE sz (CHECHE ENN) Kai 
INNEMTASIE. FA, swingisir RIFT RRR, ERE 
EE e nk 
HX, (BE, MEMES TANDA RAR , Lk ER 
BIE. GS, (EASIER, FLIKETE. BEE, 
SERRA AMO, DUERO. 


12.1.3 Swing HOV dUSl 4338350 


Bl ORIG SUM , SRRAS RE, ME ER. RAZE 
PAP SET , ALE JAM ZEN eS IEEE NETTER AD 
E, WWII EE Dei ner Eu , Bräi IS STE, 


TT Er , SESCH rel Mode areas , PIO , HØLE 
MT ButtonMode1#8[1. CMT UOWAATLLEL SAA. Sm, Æ 
HATER , Swing B— NG JgDefaultButtonModel[f]2EBEScHEL T IX NE 


Ll. 


Ká HILOS AA ButtonMode1#2 PAYER I RENSE EPA ASI. 
212-1750 Y KET. 


3212-1 ButtonModel##O Ae 


BERA lé 
actionCommand FFERR DEM FER 
mnemonic Få FAYE 
armed DD REE FH RÆ VIES LE true 
enabled AN RR ENE FY BEER IM true 
pressed RFE ELT F H ør BE EG CH true 
rollover JU A RØRTE [FUCA true 
selected ID REED SHIT (GT OCHS MELDE) BITS true 


BG NIBut ton lge AMFI — METERS, IU MION SaNa. 


JButton button = new JButton( Blue"); 
ButtonModel model = button.getModel (); 


SIE, EH DIS SE E , RACE EMBARAZO HU 
HÆR 9 Aix EEA EA LEJ Buttons] ( 37%, IButtonMIÉN 
A) GAYA |D]3SSASIXLYFEA). 


NASzButtonMmode EO PAOS. KAMERA ŠKE Elin, HTF 
HARD, MARTI A AMB CHIN (SCIRE , EBRBEREAAIJI2.4.275 
E A JU 











AHE, PANSER ( BÜDefaultButtonModel) JAF NÆR, FR 
tH. SUE. EZSEX#IM. SÅ, ERAS PA AAA EA. Af 
EBMetalXEkEt, IButton28f3BasicButtonU124ENEANE] ; FH 


ButtonUIListener(EA Sables. 188 , 8 Nswing/BlH4P8— MEET 
UIAWS , (EHREF BA Swing HBE JAS HII. 


TE Button mui ZR BEE ` Button RRE TA? SLF, C 
(UNE NIR f JComponent fJEAEESÈE , JComponent g £ f—P 
DefaultButtonModelXjZ& , ENEE (HINA SANA ) A VARER 
FHM EIAYBasicButtonUINJY&, 


12.2 AE EMA 


FERC Swings ( PRN : AA) ZAT, SN FATRE 
HE MERA. Svisual Basic, AFEIRA , F 
IRENE (15 ) APARTE, 


SX, MIRE ji avah HANE ES SS 
ATA EH ER. FAO SE HSC VÆR SY , AERA 
NIRS Beer IM. 


BII ET AS, Birt SV VÍÐ, HIRE] EAR FÈL 
fa. UNE12-5ff7. 


GIL —PJPanel FRE, HAM RAEE (flow layout 
manager ) ER, (GIEDEL tees. Bl12-6R7/ PER HIS NE 
AR. ESSA, ATACA , ARIES ATLE. 





El12-5 88= NRK 








E12-6 Bin BEITE FE FAA ER 


PIN, KAAU THEATRE Pre AIDS lt, ANÉN12-7AA 


MV 


P ButtonTest _ imix 





12-7 KARR TE BEAT ZHEZIN 
EE , ANGAS, dp Ee E SCDE ir ES SD SS HTC, 


in, SCAND (tea PAB APT Component , zB oJ VSR 
RAEAJA EH, FHFContainer kk F Component , FA SES BE le 
— NABEH, 12-844 f Componenthys RE, 





bie ENE, MREKSRARSSAREL 85, GorranciH WHE 


&iLIzeContainerR FX , FrlittÆætomponent BF , (BARU AREA Ue 


E 
AE 
A. Ft, JComponentiEContainerHJSGžE , (EXERtkiKComponent, Alt , BJ 
LIG HBH Ea] Button, (18750169010 , KEH ÆRE TRIER ) , 


TERE MUN Ra Biz , (BINATA. A, ER FYRE 
a) : 
panel.setLayout(new GridLayout (4, 4)); 


NEA Gr idLayout KÆR. TEARRE. Rada oti 
AUGE. 






1 Component 
| 











| Component 
TILLESEEEE 





EBl12-8 Component HYS FR ÐT 
LI ya .awt.Container 1.0 


DARIA ES TERE 
FERRIE , FRIAS IA. 
SA :c BØNNEN 


constraints (pla EIHEETHHEH ENE 





java.awt.FlowLayout 1.0 





fali “ATHY lowLayoutxj3e, 

BB: align LEFT, CENTEREYARIGHT 

hgap IRRIAK FEE (RAE , ME TES ) 
vgap LURE EURA BE (ANG , Wi TES ) 
12.2.1 VEJE 


DET SEE (border layout manager ) ÆR NIFramefiY NAHI AE 
BEERS. MADE BS TG FSS , de ees , 
EDI Ie NA EE NEMNE. TUNGO EST PER, db 
BB. Æ. ABBA oes. 1E12-9M. 








El12-9 ERE 


YD : 


frame.add(component, BorderLayout. SOUTH) ; 


MEDIA, FRA ASIA PBB AE. KAA uu 
RIRAL , MPRI NA RESO. EABELE 
BorderLayoutÆrHAYCENTER, NORTH. SOUTH, EAST#IIWEST E, HJA AAR 
BANWA , URAH , ZASTALA JICENTER, 


EL. : BorderLayout HEEN IFRA., MINI ` BorderLayout.SOUTHE M JJ 
FFP "SOUTH" , (RS OS d Eeer , AIX EFF BUE , Bl 
YA, frame.add (component, “SOUTH” ). Am , MIR FTE SAKE, føltes 
ANTA TE IA. 

Sita, MER ERR RAR TAER AAE (PH BIG ERR 

Sa MAANEIERYT ). 315 NAMES PA Ana : 


frame.add(yellowButton, BorderLayout.SOUTH); // don't 


112-100 Y FVT EVNE TESKE. KON REE RAVE NAL. Im 
Ei, WRI} MAE By , RARA NAH, 


PAIX MATE FEE FYN NER (panel). WIN, AÉ12-11FA7R. 
BERSURBDHJ— “MRS ABET ER. IX SERENA ARNI AD. 


PF ButtonTest 


Yellow 





Él12-10 WED EJE NSH 


ER ButtonTest 





12-11 HYRE TEA FA SPD Ek 


PEST IDEENE , BE Oe T WTHJJPanelXj2R , AIR 
SI. ARAA AE ERXEFlowLayout , GETT IT IO, MERE 
FACE IA BB“ ABS add ASS NG ASIS. NAINA MOT 
FEST FlowLayout HA EN Z h. RAMAL TRAS Es Bip 
R, HANS EE VERDE, Be, EXTERN MERE NAA 
P, 


JPanel panel = new JPanel (): 
panel.add(yellowButton); 
panel.add(blueButton); 

panel .add(redButton) ; 
frame.add(panel, BorderLayout. SOUTH) ; 


DET BE ENST RER), ARA AE NSD, 


—— 1.0 

fali I WTHJBorderLayoutXj2s., 

234 :hgap Le IPUR (WURI , NETTER) 
vgap LURR APRUEBE (RAE , METER) 
12.2.2 ERE 


PIET Fe SSE , HATHA. AU, CHING NETA NS 
E. 12-1252 RAT eer Y Mit HE IT ARR. SÆ 
AOR, HARKET AEK JX , (ART ARR TIGERS SX. 





12-12 115328 


FEDRE RANG? EEE SUL EN : 


panel .setLayout (new Gridlayout (4, 4)); 


ANNE , ABATIR , Aae ATAR, LUKE. 


panel .add(new JButton("1")); 
panel.add(new JButton( 2")); 


1812 - JE TREE FAEN. MENEM Bes , MM fAJavajait 
PRÆRIEN "RE" BASE. AX NER , 984 ENER , ART 
pack hik. BASA R HASTER SETTE AMERO AAA, 


GR, ROBI Aa. SIE, AEREO BET NAS (18 
SEAGATE) IRER. IR, MURENE ATR TAB HAVE, sin] 
Lë FRE NARE, LK IB SE FH RE 178 M Tb tJ Es HE. 


Feri 212-1 calculator/CalculatorPanel. java 


1 package calculator; 


3 Import java.awt.*; 


4 import java.awt.event.*; 

; import javax.swing.*; 

6 

y få 

s “A panel with calculator buttons and a result display. 
ç */ 

10 public class CalculatorPanel extends JPanel 
id 

12 private JButton display; 

13 private JPanel panel; 

14 private double result; 

15 private String lastCommand; 

16 private boolean start; 


18 public CalculatorPanel() 


19 í 
20 setLayout(new BorderLayout()); 
21 
22 result = 0; 
23 lastCommand = "="; 
24 start = true; 
25 
26 // add the display 
27 
28 display = new JButton("0"); 
29 display.setEnabled(false); 
30 add(display, BorderLayout.NORTH); 
31 
32 ActionListener insert = new InsertAction(); 
33 ActionListener command = new CommandAction(); 
34 // add the buttons in a 4 x 4 grid 
35 
36 panel = new JPanel(); 
37 panel.setLayout (new GridLayout(4, 4)); 
38 
39 addButton("7", insert); 
40 addButton("8", insert); 
41 addButton("9", insert); 
42 addButton("/", command): 
43 
T addButton( 4", insert); 
45 addButton( 5", insert); 
46 addButton( 6", insert); 
47 addButton("*", command); 
43 
49 addButton("1", insert); 
50 addButton("2", insert): 
51 addButton("3", insert); 
52 addButton("-", command); 
53 
54 addButton("0", insert): 
55 addButton(".", insert): 
56 addButton("=", command); 
57 addButton("+", command): 
58 
59 add(panel, BorderLayout.CENTER); 


/** 
* Adds a button to the center panel. 
* (param label the button label 
* @param listener the button listener 
vi 
private void addButton(String label, ActionListener listener) 


í 
JButton button = new JButton(label); 
button.addActionListener(listener): 
panel .add(button); 


) 
/** 


* This action inserts the button action string to the end of the display text. 
a 
private class InsertAction implements ActionListener 


d 


public void actionPerformed(ActionEvent event) 


d 


String input = event.getActionCommand(); 
if (start) 


di splay.setText(""); 
start = false; 
) 
display.setText(display.getText() + input); 
) 
) 


/** 

* This action executes the command that the button action string denotes. 
si 

private class CommandAction implements ActionListener 


d 


public void actionPerformed(ActionEvent event) 


d 


String command = event.getActionCommand(); 
if (start) 
if (command.eguals("-")) 


display.setText(command) ; 
start = false; 


else lastCommand = command; 


j 


else 


calculate(Double.parseDouble(display.getText())); 
lastCommand = command; 
start = true; 


j 


118 [** 


119 * Carries out the pending calculation. 


120 * (iparam x the value to be accumulated with the prior result. 
121 * 

122 public void calculate(double x) 

123 í 

124 if (lastCommand.equals("+")) result += x; 

125 else if (lastCommand.equals("-")) result -= x; 
126 else if (lastCommand.equals("*")) result *= x; 
127 else if (lastCommand.equals("/")) result /= x; 
128 else if (lastCommand.equals("=")) result = x; 
129 display.setText("" + result); 

130 ) 

131 ) 


API ° ° 
ar] ava.awt.GridLayout 1.0 


tujim NATAJGridLayout R. rowsEkZcolumsFILNG , (Dreis , få 
TESST Bv il B A SS n] LUER. 


SEL: rows KETE 
columns FEB ES 
hgap LAERZR7JERAUBSZKsEIB]EB ( (RARE , ETE) 


vgap LS opgi (RIA , METER) 


12.3 SABA 


INES TAJ LA ATE Swing AP AEA Y, Br, ARB BR 8 MIE 
IJBEHJZHf t. NÆR, ( ITextField) XEK ( JTextArea ) HEBEI NG 
No MÅNER AGENT <A, MICA RE UNES TILA SAA. 
JPasswordtB R RRUN BAT KARINA , BARS MINST. 


IX DÈSALZAAFITextComponentèk. FHFJTextComponent = NARE , FA 
AREA AA. FIN, ÆJav HRS ARANA. EBSBEAPIKA 
RT, ZME CHESTER ESKASZSITextComponent, MA EBRE 
E. GRI, Æ—PXIN AKSEN (get). KE ( set ) XAD AEI 
EAB ITextComponent Stro D, 


al... swing.text.JTextComponent 1.2 

RENEE SAA AMA, 

ED e SS editable HE, ix SEE T APES UL eC HANS. 
12.3.1 MA 


AOA ROBO S FL AE ENE ARKA SET SS +H 
FFE Tt: 


JPanel panel = new JPanel(); 
JTextField textField = new JTextField("Default input”, 20); 
panel.add(textField); 


IX BU Ð FAN PSA, MENEAME Default input” TYR 
(L. HHESSASTVNSHIKET ARE. EX NSH , REBA 

20 "JJ" , BÆ, MEARS MARA EP. IE SENER 
PAKI NAIG. MUREN AEE BEGI NN FI , NZ EE 
JINJI, FEST , FARHA , MS ES Ce A KE BS IRA - 2 SE. 
NER BLAN TIE ( preferred ) KMI—NÆrR. MR BE ERR TS EAE 
APIR, Ces ÆARAX N. ZEJTextFieldHYfitS Hi EB E TA PS 


FAP SERI NI PIT DENE. IR. BPO RATERS MBE MAKE 
IW LAKEN AN UR. APIERABXRJRXAL, , ALCA REX 
AREA E, UREA TN EEE, FLUER setColumnsJ7jA. 


O: : f8 HI setColumnsHiåna f PARAR ZI, REMIX 
MAKEKIZESHIrevalidatefik. 


textField. setColumns (10); 
panel. revalidate(); 


revalidate A E ESTE Aas BEHN, HEST EMNET. Va 
Firevalidate Hi ANG , "pe Er eeh, , EMAIL ERE 
RITA Y. 


revalidate/3;AÉJComponent 3E PAA CHRES LWA) , ME 
SIX ANE FI SEA iC. LAAN SSSA SEA MN SRY 
EZITE, (BiE,SUERABEGmIS—TJFramerPBJETGBft , YA validate 
Fik 





JFrame;iZ# FEJComponent, 


Bel, PAPA PENS ( Básar CDI ), MANB 
BET SE), AR#EAJIITextFieldisifsste k Ff asa , MALE PT 
EX NISL : 


JTextField textField = new JTextField(20): 


RJ CETETIBSUSFBsetText73; AP SEMÁNIFRBJPJZR (Gr Dr SL Eu Të 1] 83 
JTextComponent H ënn ED), (Ap : 


textField.setText("Hello!"); 


HA, BiH Ral, La get Text Fi PÆ MIYA, INTE 
REÆF ANSÅ. URE EUSLet Text A ARAR A EL HAAS DU FE 
KIR, My trimngjg : 


String text = textField.getText() .trim(); 


UREN HIL , ÅÅ setFont Bik. 
a] 

=—javax.swing.JTextField 1.2 

KEN SES EIF JT ext Field, 

aNG NENNE, Zë IAFF BAYI Text Ei e LOS, 
BN E SCAN a (SE FRAY ER. 

CA 

! Javax.swing.JComponent 1.2 

ETT Sa FAURA), 

iz (ENI, 

ne] 

Å Java.awt.Component 1.0 


EBT E A ESR, Bač TP AeA 
MEARE ATI A 


REIFF. 


12.3.2 RERAN 


(NEA DLA , BAZE ATHENA (ANTE) , tX Bello M AP 
BIN. TRAER. oft ` ze. KAZSZBtnA IIe, 
EE RARA RI E Kee EE , WIZ 


1) BEAMAX MSE—VILabel 84, 


2 ) HIRAP ARA AR , BARA LU AER 
fi RATE. 


JLabelBSt4nEgs26EFIBAE , HALA BARES "5x. SUR 
Swing Constants#2[] PHI Ree reell re, TX NEO PEN í NAMA 
AJ, QOLEFT. RIGHT. CENTER. NORTH, EAST, JLabel FLUX PEDIBI— 


swing, [Alt , FILGEEAN ITS : 
JLabel label = new JLabel ("User name: `, SwingConstants.RIGHT); 
HA 


JLabel label = new JLabel ("User name: ", JLabel RIGHT); 


Fl HHsetTextillsetIconHiAall MEISTtTH EX BUE SEHR CANTUS ER. 


O; MERA. SASS BIE et Ce Kaum VE FRIAS 
164250 P(EFAHTML vk ESHMA. BEATA TEENS PER BM 
DI. REPR AtuStnSFiTEAMNSTE<htnl>...</html>HBPY : 


label = new JLabel("<html><b>Required</b> entry:</html>"); 


Fe ee AI Æ DS HTMLAR SERIE Ai , SÆR 
Sas 2 ata RS ARASH IML AGA, 


II EII EEN RI 
ine Es A A IZAJ. 


al... swing.JLabel 1.2 

ja — Ping, 

SÅ: text iN PHIL 

icon RS PANGIT 

align —(DSwingConstantsBJE LEFT (ERA). CENTEREKZARIGHT 
SAMI HA HY CR. 

JANE ES NHS 

12.3.3 Ek, 


FEEL PAREN A, ASHAAFRERNA AENA, BREIM 
FARE, FNRA FIRMARE (echo character ) ÆR, HR) 


[i| ge ERES (*), SwingiZi(H JPasswordField ER II. 


HUBER NE HHS. ETIKE SETA 
NEAR, (GE , CREAMER , MESES 


Fo 


API 
n]. ux. swing.JPasswordField 1.2 


NIE — "RE ASI. 


NABASA. ER : SRLS CENE TERI. RE 
EINAR TFF. 


AAA PATAS. 73 y RÈN, FERJZEMZESRRASENS ( Æ 
HAU string ÆRE, KÆRI FTFB RAR la elo BUS EET EH 
FEEL) . 


12.3.4 MAK 


An, API. IFBB AA, Gi rest Area HÆR RUS 
HAVEN. ERFARNE T XANEIBÓUHN , AA ALLAR NSITXAÆA , HB 
ENTER###94T. ETB "Nn" ZE, B12-13H7 S—T LEN MAR, 


A TextComponentTest __ FX 


User name: troosevett = | 
Password: |sesseseoss | 


User name: troosevelt Password: jabberwock 





2112-13 MA 


{E£JTextAreaź HFA GRP, Ollem NDT. IR : 


textArea = new JTextArea(8, 40); // 8 lines of 40 columns each 


EXA E HFREINAÆR , SX colums MAREA, BIN, BPH 
ASIR TA EEN TIA. BAUER, LARA. roll 
setColums IAE, HsetRows DANITA. ICE UBA ZEBRA 
fo e EE ESP] BY KAKI HI EN. 





URL AKAB ATAT EE] , AAR! FA AMES. A EH A 
HRT GE RAT : 


textArea. setLinelirap(true); // long lines are wrapped 
RT RENTERNE ` OPINAR, CM kr A "An" FR. 
12.3.5 AAS 
Swing? , XEK ARAR. WRIA , TSA K BABA 
(scroll pane) rh, 


textArea = new JTextArea(8, 40); 
JScrollPane scrollPane = new JScrollPane(textArea) ; 


MEAR, MRT KARA TRASE , FRE 
ACERA, HEMOS, RER A 
ARCA ADAN ANBA, eS RAME 
mut. 


KÆ AEE RARE , MAERAKHFABN. EMEN , 


Bre JA e Sechs, , REI CINA NANA HENT, 


Fe Fs 12 -2Æ7T J SHE. MEP Re Sea S TX AR, 
REI BARBA. AR AAA AREAS RA. m 
Tt "Insert" SKAH HAN ES A SV EIS, 


EL. oro TETERA, HERA AR ERE, A 
PARE ES TTB IUCSCA (HTML ) , EE EFHJEditorPaneZ, fE&IUSHEgV 


i£. 


Feri 212-2 text/TextComponentFrame. java 


1 package text: 


3 Import java. awt.BorderLayout: 
import java.awt.GridLayout; 


import javax.swing.JButton; 

import javax.swing.JFrame; 

import javax.swing.JLabel; 

import javax.swing. JPanel ; 

import javax.swing.JPasswordField; 
import javax.swing.JScrollPane; 
import javax.swing.JTextArea; 
import javax.swing. JTextField; 
import javax.swing.SwingConstants; 


jonn va Ka Ka 
wa rå hr o LO oa ~“ c» vc r= 


pa Men 
LA F> 


/** 


* A frame with sample text components. 
* 


19 public class TextComponentFrame extends JFrame 


— 
an 


pa pa 
co ~y 


21 public static final int TEXTAREA ROWS = 8; 
22 public static final int TEXTAREA COLUMNS = 20; 


24 public TextComponentFrame () 
25 í 
26 JTextField textField = new JTextFieldQ; 


27 JPasswordField passwordField = new JPasswordField(); 


29 JPanel northPanel = new JPanel(): 


30 northPanel.setLayout(new GridLayout(2, 2)); 

31 northPanel.add(new JLabel ("User name: ", SwingConstants.RIGHT)); 
32 northPanel.add(textField); 

33 northPanel.add(new JLabel (Password: ", SwingConstants.RIGHT)); 
34 northPanel.add(passwordField); 

35 

36 add(northPanel, BorderLayout.NORTH); 

37 

38 JTextArea textArea = new JTextArea(TEXTAREA ROWS, TEXTAREA COLUMNS); 
39 JScrollPane scrollPane = new JScrollPane(textArea); 

40 

41 add(scrollPane, BorderLayout.CENTER); 

42 

43 // add button to append text into the text area 

44 

45 JPanel southPanel = new JPanel 0): 

46 

47 JButton insertButton = new JButton("Insert"); 

48 southPanel .add(insertButton); 

49 insertButton.addActionListener(event -> 

50 textArea.append("User name: " + textField.getText() + " Password: " 
51 + new String(passwordField.getPassword()) + "\n")); 

52 

53 add(southPanel, BorderLayout. SOUTH) ; 

54 pack(); 

55 } 

s6 ] 


al, .Swing.JTextArea 1.2 


Mió NAL ARR. 

ME MAK NZ Ee ATE EN. 

EXA VIA ASE RATE TEN 

A5 ER ATI KA HEH VDS EH, 
IAA lge, 


UlwordÆtrue , HA IKAVTSTEFVNENNEIT. WRAfalse , KUTTER AIT 
AS REFE. 


SEJR (tab stop) 287901, FS, HIRE , (ABLE 
ASI FAN NARA. 


API 
al... swing.JScrollPane 1.2 


$1 —" RES , AKIRA. SA AE RE rn PET , Aa 
ASE. 


12.4 XU 


AV AHA í ARNAP AIXA. 7AM , ERS EAN , JEGERE 
FF) LAA, MAILAPAT FEI NAG. RHEA FÆLE 
FFR (DARA TITA). ÆDE, RINA STE 
SOUS HE, AZA. KINILIG. 


12.4.1 SNE 


MAGENTA æ mk "dE! , MU ASIA. SEAN 
HAMRA. BRØD RAS DE VE AIMAR, BRUNA, 
SSIES RA , APA LOIRE eRe. 


P CheckBoxTest 


The quick brown fox jumps over the lazy dog. 


EJ Bold [ek] Italic 





12-14 EE 


112 - 14 TIAN PAR NEZE , AP NA FFI HA AF NIBUS TE , MUA 
TATE. 38, AL rk ERR KTARIUATABKIAET 
REEL. AAAH TERE , FS PF ALE MAA RI, 


BERE PARES REH. ASPIRE KAN, 


bold = new JCheckBox ("Bold"): 
BJL MER setselectediAKVEINHATE SHE. GUMI: 
bold.setSelected(true); 


isSelected AIR BE PEDERSENS. NIAN] false, ANA 


true, 


PRESEA FRA 5%, LIME NAGO 
88. EFE, OE TA FATE, 


ActionListener listeners... 
bold.addActionListener(listener); 
1talic.addActionListener(listener); 


actionPerformedFj4BjgboldfllitalicA PERES, HABIT HAIFA 
LENA. NOME, (NAIA HAHA. 


ActionListener listener = event -> I 
int mode = 0: 
if (bold.isSelected()) mode += Font.BOLD; 
if (italic.isSelected()) mode += Font. ITALIC; 
label .setFont (new Font (Font .SERIF, mode, FONTSIZE)); 


Fe Fs 2412-3780 SEVEN SEJE TA. 


Zeep. 3 checkBox/CheckBoxTest.java 


package checkBox; 


import java.awt.*; 
import java.awt.event.*; 
import javax.swing.*; 


je 
s * A frame with a sample text label and check boxes for selecting font 
9 “attributes. 

W. */ 

1 public class CheckBoxFrame extends JFrame 

2 1 

3 private JLabel label; 

4 private JCheckBox bold; 

private JCheckBox italic; 

private static final int FONTSIZE = 24; 


6 
a public CheckBoxFrame() 
9 


d 
20 // add the sample text label 
21 
22 label = new JLabel ("The quick brown fox jumps over the lazy dog."); 
23 label.setFont(new Font("Serif", Font.BOLD, FONTSIZE)): 
24 add(label, BorderLayout. CENTER); 
25 
26 // this listener sets the font attribute of 


27 // the label to the check box state 


29 ActionListener listener = event -> í 

30 int mode = 0; 

31 if (bold.isSelected()) mode += Font.BOLD; 

32 if (italic.isSelected()) mode += Font. ITALIC; 

3 label .setFont (new Font( Serif", mode, FONTSIZE)): 
J 


// add the check boxes 


38 JPanel buttonPanel = new JPanel(); 
39 

40 bold = new JCheckBox("Bold"); 

41 bold.addActionListener(listener): 
42 bold.setSelected(true); 

43 buttonPanel.add(bold): 

44 

45 italic = new JCheckBox("Italic"”); 
46 italic.addActionListener(listener); 
47 buttonPanel.add(1tal1c); 

48 

49 add(buttonPanel, BorderLayout. SOUTH) ; 
50 pack() ; 

l ) 

2 ] 


mi 
| javax.swing.JCheckBox 1.2 
Má NERE , MARA Mts, 
FPES ER inser a OA SHE — NEVE, 


REE EE ENES. 
12.4.2 PECH 


ÆRI MITH, FA E SIE , BARREL VAN , tega lu SEA 
i, TERS ENN , BSAA NAIS PAIN. KAP 
AJA, IIA EAN E Ges, KF ABE RINNAN ( Radio 

Button Group) , KERI. (FR (BUKEV LANE AMAR. 11% F 
— TRI , RI TK FARES Ase, 2112-1540 — TEEN. IX 


BINATA ES NEVA, BIN rh. AREA , (BE, RAR 


HELEN. 


Ø nadioButtonTest 


The quick brown fox... 


O Small C Medium € Large & Extra large 





2112-15 Fn 


ftsSwingFH , SIÐIR BE. JIA 18 — PButtonGroupAYXTÈ:. FA 
IB , BS RadioButton AWS AISA, MAME T 
HJ, BB —^ 183 FAJIZEDASITIEEIATS. 


ButtonGroup group = new ButtonGroup(); 


JRadioButton smallButton = new JRadioButton(" Small", false); 
group.add(smallButton); 


JRadioButton mediumButton = new JRadioButton("Medium", true); 
group. add (medi umButton) : 


KARA IE — NSH true BB DX Meee EE , Riewe ASAI 
SED False. IA , FRE HINNE BIHRSHBJTI73 , WUERZEL EHS ec 
ta, SEC CANNES , #[JPanel, 


WUER Ge PE12-1410E8112-15VSKM , FS SENT NLEIN— EM. E 
VEJE AK, HEUWR , KONE AAA NAAS. FAME 
Al? , LABAN bu — NGA. 


AAR REANA SER E O DN 


Æ NESE, EP, EM S TIJ Ei eS RIES NENE 
[B : 


ActionListener listener = event -» 
label .setFont(new Font( Serif", Font, PLAIN, size)); 


AX Sa eS SEPA eI. GEAR PAASA 
ans. SE NA RADA FA ae Te (AA Je AR TRANT NEEB. 
FEE ØU , SANE AIDA, ANE Na ERIE. XX 
Ni res a D er E NEVER SEAS. 


IF 35H n] LA HE 1737.3 ? ALAN MER Naber kTÅARY , GÅ: 


if (smallButton.isSelected()) size = 8; 
else if (mediumButton.isSelected()) size = 12: 


SS TESS EN 
ETE EC, 


sæ RAAB AA , HE NL Hi f T. BERTE RE 
PTE AER LARI ATIS SEH ITER J. EJ ButtonGroupXj 
SIPIT NITA , PREM RRA EEA EAS | RATES 

J. FLL, ButtonGroup3S#B—'(ògetselection Jik , (BEXAR NERE] 
OIEA, MARIA NE KEAYIRZEButtonMode1A95|FB. WTF 
(MATE, ButtonModel PRADA A TASA AA MÉ. ButtonModel LIM 
ItemSelectabletæ 27K 7—PgetsSelectedobjectHjk , (BED GARA 
H, GiR[elnull. getActionCommand A; £étXRUFIA , SÆR TME 
HJ "FIFAS" ZC HIV EEN , BB AMARAL HID Far ænull. HAM 


setActionCommandap SAARE AARSE FAS , Z BEDEXESIS US HA 
buttonGroup.getSelection ( ) .getActionCommand ( ) R5 Gees HOH 


EMF. 
f= rig 12 -4E DET UE FAASI , OE S ARA LF. 


Zeep A radioButton/RadioButtonFrame. java 


1 package radioButton; 


3 import java.awt.*; 
: import java.awt.event.*; 
5 import javax.swing.*; 


[kaka 

s * frame with a sample text label and radio buttons for selecting font sizes. 
10 public class RadioButtonFrame extends JFrame 

u -f 

12 private JPanel buttonPanel; 

13 private ButtonGroup group; 

14 private JLabel label: 

15 private static final int DEFAULT SIZE = 36; 


17 public RadioButtonFrame() 


19 // add the sample text label 


21 label = new JLabel ("The quick brown fox jumps over the lazy dog."); 


22 label.setFont(new Font("Serif", Font.PLAIN, DEFAULT SIZE)); 
23 add(label, BorderLayout.CENTER) ; 

24 

25 // add the radio buttons 

26 

27 buttonPanel = new JPanel (); 

28 group = new ButtonGroup(); 

29 

30 addRadioButton( Small", 8); 

31 addRadioButton( Medium", 12); 

32 addRadioButton("Large", 18); 

33 addRadioButton("Extra large", 36); 

34 

35 add(buttonPanel, BorderLayout. SOUTH); 

36 pack): 

37 } 

38 

29 [** 

40 * Adds a radio button that sets the font size of the sample text. 
41 * @param name the string to appear on the button 

42 * @param size the font size that this button sets 

43 vi 

44 public void addRadioButton(String name, int size) 

45 í 

46 boolean selected = size == DEFAULT_SIZE; 

47 JRadioButton button = new JRadioButton(name, selected); 
48 group.add(button) ; 

49 buttonPanel.add(button); 

50 

51 // this listener sets the label font size 

52 

53 ActionListener listener = event -> label.setFont(new Font("Serif", Font. PLAIN, size)): 
54 

55 button.addActionListener(listener); 

56 ] 

57 ) 


API 
al, a .swing.JRadioButton 1.2 
ME PELEA, MAX BREE. 


HER En insets ANE — VI, 


be]. us .swing.ButtonGroup 1.2 


SEDAN ER, 


R BIAR HAY NR E, 


| API 


javax.swing.ButtonModel 1.2 


RR] RÐ AYI FART. 


B å 


Jjavax.swing.AbstractButton 1.2 
SAUNA FAR. 
12.4.3 VIE 


IRE MAN PA SIH GE, ME RAT UV B a HØNE ZEN EF [8] — 
ZA. Swingt y --#H4RA 4910 (borders ) KERI NIE, FILMER 
J IComponent DÉI EM RIME. KEANNA ENE) EVE NE, 
AEH EAR REDE (WA) AREA. 


AJ Wir Ben Busse , BEER TG NAS SR. 


1) JiFdBorderFactoryBSB$:573;Z8Ug&XJTE, NOE LARA XS (12-16 
Prax) : 


P! BorderTest 
Border types 


© Lowered bevel C Raised bevel © Etched O Line & Matte © Empty 





2) URBANE TEMER , RAS AIRE RIBA 


BroderFactory.createTitledBorder, 


3 ) MARRERO DAA, ALVA TINIRA] LEB RAE : 


BorderFactory.createCompoundBorder, 
4 ) YH IComponentHsetBorder HAR AR IMEASNIE 4. 


BIRO, FARER T 804838 — NB Tav HJ AZI EFS IE NARE : 


Border etched = BorderFactory.createEtchedBorder(); 
Border titled = BorderFactory.createTitledBorder(etched, "A Title"); 
panel.setBorder(titled); 


IS Ties 12 -5 ER JE AJ LÆRE FIRER MN. 


AER EAA FREDEN KJEFTEN. FBBSEAPIIB,. 183 
(SE RIDER A SRI K ra , SoftBevelBorder RAT Miah AAR 

Um , LineBorder Mica A. IX ER EBU SHR Mies 
15, M)SABorderFactoryJJA, 


FEREjjEB12-5 border/BorderFrame. java 


package border; 


import java.awt.*; 
import javax.swing.*; 
import javax.swing.border.*; 


fas 
“ A frame with radio buttons to pick a border style. 
di 

10 public class BorderFrame extends JFrame 

u 1 

12 private JPanel demoPanel : 

13 private JPanel buttonPanel; 

14 private ButtonGroup group; 


V DO — O HH = wv Pd 4. 


16 public BorderFrame() 


17 í 

18 demoPanel = new JPanel (); 

19 buttonPanel = new JPanel(); 

20 group = new ButtonGroup() ; 

21 

22 addRadioButton("Lowered bevel", BorderFactory.createLoweredBevelBorder()); 
23 addRadioButton(" Raised bevel", BorderFactory.createRaisedBevelBorder()) ; 
T addRadioButton("Etched", BorderFactory.createEtchedBorder()) ; 

15 addRadioButton( Line", BorderFactory.createlineBorder(Color.BLUE)); 

26 addRadioButton("Matte", BorderFactory.createMatteBorder(10, 10, 10, 10, Color.BLUE)); 
27 addRadioButton(" Empty", BorderFactory.createEmptyBorder()); 

28 

29 Border etched = BorderFactory.createEtchedBorder(); 

30 Border titled = BorderFactory.createTitledBorder(etched, "Border types"); 
31 buttonPanel .setBorder(titled) ; 

32 

33 SetLayout(new GridLayout(2, 1)); 

34 add (buttonPanel); 

35 add (demoPanel) : 

36 pack(); 

37 ) 


39 public void addRadioButton(String buttonName, Border b) 


41 JRadioButton button = new JRadioButton(buttonName) ; 

42 button.addActionListener(event -> demoPanel .setBorder(b)); 
43 group. add (button) : 

44 buttonPanel .add(button) ; 

45 } 

4 } 


API 
CA swing.BorderFactory 1.2 


tE ie FAY ESE. 


lE NAcolorit BK 122 (repeating ) EARRAINN, 
NEAR, 

ali NAB 3DSXEREUELZ UTE. 

3% highlight , shadow FF 3DAR BÅS 

type EtchedBorder.RAISEDA#DEtchedBorder.LOWEREDZ — 
JE NE HAMER ANIME. 

BN type BevelBorder.LOWEREDA[IBevelBorder.RAISEDZ — 
highlight , shadow FB-F 3DSX=RHYÈTE 

BE TR ÆTTIR JE, 

BE: title ina 

border FARER (pH VOTE 


justification TitledBorder FÆLEFT, CENTER, RIGHT, LEADING, TRAILING 


SKDEFAULT JUSTIFICATION (left) Z— 


position TitledBorder BABOVE TOP, TOP, BELOW TOP, ABOVE BOTTOM, 


BOTTOM, BELOW BOTTOMEKDEFAULT POSITION ( top ) Z— 
font pean 


color HØNE 


EPA NORE R ATENE, 


 —ÀHÉÁ 1.2 

BIS DRA ZANJ BAKENDE. 

BW: type BevelBorder.LOWEREDFIBevelBorder.RAISEDZ— 
highlight , shadow AF 3DARHIE 


| API 


Å javax.swing.border.LineBorder 1.2 


FÆRREST HÆG NESE, Il 5EroundedCornersAtrue, NJE 
añ. 


API 
—Jjavax.swing.JComponent 1.2 


SERLE. 
12.4.4 ASE 


ME NAIN, FRAKHIKTAEET , HERE ENE IRE. 
SALTER SHE, MAR AGR MAA, MIES TASK, BAS 
LA FREIE ( 0812-17 ) . 


P ComboBoxTest 


he quick brown fox jumps over the lazy dog. 





2112-17 HSE 


ANA Pius RIS Ei ka FR: (editable) , FUP ILA ØRE OR FERAE SAY 
VINA, STEM RA , RAZEA(FRAR/IZAATE (combo box) , SÍ NÆRRI 
Al FB HUJE MAA A AEE, JIComboBoxÈStAH y EATERS. 


fEJava SE 71, JComboBox&B2—NZEX, BIRI , IComboBoxcstring BÈ 


String ll Den , JComboBox< Integer> EZAL. 


HB setEditableFi&r]LiitBåfEnme. FA, MAAGA, MAE 
MEIRA. 


Ji BgetSelectedItem AAN ATA, WRASSE SRSA , SAN 
TW Ea. AU) NT ITAAS, ARPA AHORA, (GEM 
A TRIBSS ( BIE fe AA AAA) NA). AT SESH 
INIG ES Ws HASSE. MRENE, STAR 


combo. getItemAt (combo. getSel ectedIndex ()) 


IXS 7A Arcee LE A SSE 


FEBER , APELA (Serif, SansSerif , Monospaced= ) AL 
HIFI, FAP LAE A Se, 


JW HaddItem AISI, HEE KAISHA f additemò 
A, SSE , TAHA VA AC. 


JComboBox«String» faceCombo = new JComboBox<>() ; 
faceCombo.addItem("Serif"): 
faceCombo.addItem("SansSerif"): 


KUNA GI HERE UREA. FJLIAIYHinsertItemat 2 EUR HAY 
EJEA ariel : 

faceCombo.insertItemAt("Monospaced", 0); // add at the beginning 
LEMA PAR, HATTEN LARS DIEIMBItostringA A ED RANA. 
AREAS MERE , nJLMsHjremoveItemByéiremoveItemAt75;z , 
(EFE PO EET SS: HE BEER NE MAAE , AAI. 


faceCombo. removeItem("Monospaced") ; 
faceCombo. removeItemAt (0); // remove first item 


va HremoveallItems A AB V Bø IRF A RAIN. 


O: : AN FREE STE II EAA , addItem ZAIRE HERE 
So EmMIGZEIEKiIE— NDefaultComboBoxModel , HiÄHaddElement 241413 
MF; , SAIS BSHAS]FHJComboBoxHHBSJsetMode173;z, 


SRP MESTE Pie Tn, HEN ÆT EEN. NT FIN 


IN , Law FS HgetSource D AE ARIK (ANA AES | 
Æ, 14 HgetselectedItem7 AXA SAE, REX SAREE 
BHIMA , JETJE String 


ActionListener listener = event -> 
label .setFont (new Font( 
faceCombo.getItemAt (faceCombo.setSelectedIndex()), 
Font PLAIN, 
DEFAULT SIZE)); 


FEFFIBIERA2 -6251H I SEZA Va. 


El; URSA ZRAUX , MAA NE, mnz List. TE 
EI BEE PS T BJList, 


E15%12-6 comboBox/ComboBoxF rame. java 


package comboBox: 


— 


3 import java.awt.BorderLayout; 
: import java.awt.Font: 


6 import javax.swing.JComboBox; 

7 import javax. swing. JFrame; 

s import javax.swing.JLabel; 

y import javax.swing.JPanel; 

2 * A frame with a sample text label and a combo box for selecting font faces. 
3 */ 

1 public class ComboBoxFrame extends JFrame 

15 Å 

16 private JComboBox<String> faceCombo; 


17 private JLabel label; 
18 private static final int DEFAULT SIZE = 24; 


20 public ComboBoxFrame() 


21 í 

22 // add the sample text label 

23 

24 label = new JLabel ("The quick brown fox jumps over the lazy dog."); 
25 label .setFont(new Font( Serif", Font.PLAIN, DEFAULT SIZE)); 

26 add(label, BorderLayout.CENTER) ; 


28 // make a combo box and add face names 


30 faceCombo = new JComboBox<>() ; 


31 faceCombo.addItem("Serif"); 

32 faceCombo.addItem("SansSerif"); 
33 faceCombo.addItem("Monospaced"); 
34 faceCombo. addItem("Dialog”") ; 

35 faceCombo. addItem("DialogInput”); 


// the combo box listener changes the label font to the selected face name 


39 faceCombo.addActionListener(event -> 

40 label.setFont( 

41 new Font(faceCombo.getItemAt (faceCombo.getSelectedIndex()), 
42 Font. PLAIN, DEFAULT SIZE))); 

43 

44 // add combo box to a panel at the frame's southern border 
45 

46 JPanel comboPanel = new JPanel 0): 

47 comboPanel .add(faceCombo) ; 

48 add(comboPanel, BorderLayout. SOUTH) ; 

49 pack): 

50 } 

sl ] 


al, .SWing. JComboBox 1.2 


IRENE EH ER SEE, 

TB — NÆRE. 

IG Miel RJE IS AA E ER. 
ely ld NEI 
MESE Tu ES AREA 

MEN ATA EA 


IR [0] BEER JUI, 


12.4.5 EE 


“ABELLA N- ARA PHT. BR DT ESSEN GE , HI 
Ul, MI ~ 100Z AGAR. 


EK , LER MUDA : 


JSlider slider = new JSlider(min, max, initialValue): 


REKE] SOBRIA, HEMME Ale, 1007050, 


Be Uae EEA , PURE OA RER : 


JSlider slider = new JSlider(SmingConstants.VERTICAL, min, max, 1nitialValue) ; 


ix jj seti I — NIEBLA NBI, ME12-188 LABA. Fil - 
TUNET. 


Få SliderTest 


Plain 
Ticks 
Snap to ticks 


No track 





na = Inverted 





Labels 


Custom labels 





Él12-18 awe 


SAAREEN , iBA AS MBA AZ. MERES 
Hj , ChangeEvent HÆRE TA SALAT gg. JI SRI ESSAI , 75 
VA HaddChangeListener FA HH SET V EH Y ChangeListener#2H AIR. 
XMEORA— MiikstateChanged. TEIX NIA , JUBII SBE : 


ChangeListener listener = event -> | 
JSlider slider = (JSlider) event.getSource() ; 
int value = slider.getValue(); 


PILLER (tick) iDEN. ID LENY, FI NBA 
IPAS FAIRE : 


slider.setMajorTickSpacing (20); 
slider.setMinorTickSpacing(5); 


TARRO NEU UR AR ini, 85 NUWES WAN 
nino. br ABRA, MANER. 
DUN RIKE SinRinic , ESRUKICÍIISERUGE, AA : 

slider.setPaintTicks (true) ; 
ARR RA MAR Eni a HEJ VEJ, MIRO , LIBERE PARATI , 
JE 74 8 HEIN Fd , BERRE, SRSA TSE 
ÉL. 


PJ ASI BAZE. MK, REAP SAHRA , BIR 
ZUBIA RI. BORRA ES VAR : 


Slider. setSnaplolicks (true): 


El. AZA" ANTI DIES FFAA KEE, FARDAL 
«BU , ARAN AIRE A AIR NIB, VÆRE SIAL , 
BURZI AREA Aa EEE, "TØR" BIBRA RAEI F—T 
RL. 


BILLER NIA R IDA RASER Riot (tick mark labels) : 


slider.setPaintLabels(true): 


IAN, SIF PoE 03190898 21% , MARIA RAE 20, S" ARAB 
SSAA AEO. 20. 40. 60, 8040100. 


A EH ROB RIN: , UFF Elfa ( 112-18 ) „ DAB EMI 
Bi. Ar EEG — MEJI Integer RRE (BACOMponent SIB. JAB 
FdsetLabelTable73;X , FM SS TEA Rino, 18548418 RAY E Label xy 
2. FENG TMS RRR AA, B. C. D. EHF, 


Hashtable«Integer, Component» labelTable = new Hashtable«Integer, Component (): 
labelTable.put(0, new JLabel('A")); 
labelTable.put(20, new JLabel("B")); 


labelTable.put (100, new JLabel ("F^)); 
slider.setLabelTable(labelTable): 


KIBA , SERIE, 


fei 12-72 f UA EE BEEN FARRIS. 


Ó == sitione uus BE TESART 
setPaintTicks ( true) #[]setPaintlabels ( true), 


ftE12-18rB , Ba SAEI, EEE, FILIA : 
slider.setPaintTrack(false): 


112 -18PÆS NET , VFA ROA AR USSR NA : 
slider.setInverted(true): 


TERA ERAN. ENESTE 
FRE, CAREM rè e ete ERR ger, 


FEE 212-7 slider/SliderFrame. java 


1 package slider; 


3 import java.awt.*; 

4 import java.util.*; 

; import javax.swing.*; 

6 import javax.swing.event.*; 


9 * A frame with many sliders and a text field to show slider values. 
10 SI 

1 public class SliderFrame extends JFrame 

2 í 

13 private JPanel sliderPanel: 

14 private JTextField textField; 

15 private ChangeListener listener; 


17 oublic SliderFrame() 


18 f 

19 sliderPanel = new JPanel(); 

20 sliderPanel.setLayout (new GridBagLayout ()) ; 

21 

22 // common listener for all sliders 

23 listener = event -> í 

24 // update text field when the slider value changes 
25 JSlider source = (JSlider) event.getSource(); 


26 textField.setText("" + source.getValue()); 


27 y: 


// add a plain slider 


JSlider slider = new JSlider(); 
addSlider(slider, "Plain"); 


// add a slider with major and minor ticks 


slider = new JSlider(); 
slider.setPaintTicks (true); 


Slider. setMajorTickSpacing(20) ; 
slider.setMinorTickSpaci ng (5) ; 
addSlider(slider, "Ticks"): 


// add a slider that snaps to ticks 


slider = new JSlider(); 
slider.setPaintTicks(true); 

Slider. setSnapToTicks (true): 
slider.setMajorTickSpaci ng (20) ; 
slider.setMinorTi ckSpaci ng (5) ; 
addSlider(slider, "Snap to ticks"); 


// add a slider with no track 


slider = new JSlider(); 
slider.setPaintTicks(true); 
slider.setMajorTickSpacing(20); 
slider.setMinorTickSpaci ng (5) : 
slider.setPaintTrack (false): 
addSlider(slider, "No track"); 


// add an inverted slider 


slider = new JSlider(); 
slider.setPaintTicks (true); 
Slider. setMajorTI ckSpaci ng (20) ; 
slider.setMinorTickSpacing(5); 
slider.setInverted(true); 


addSlider(slider, "Inverted"); 
// add a slider with numeric labels 


Slider = new JSlider(); 
slider.setPaintTicks(true): 
slider.setPaintLabels(true) ; 
slider.setMajorTi ckSpaci ng (20) ; 
slider.setMinorTickSpacing(5); 
addSlider(slider, "Labels"); 


// add a slider with alphabetic labels 


slider = new JSlider(); 
slider.setPaintLabels(true); 
slider. setPaintTicks(true): 
Slider. setMajorTi ckSpacing(20) ; 
slider.setMinorTickSpacing(5); 


Dictionary<Integer, Component» labelTable = new Hashtable«»(); 


labelTable. put (0, new JLabel ("A"); 
labelTable.put (20, new JLabel("B")); 
label Table. put (40, new JLabel("C")); 
labelTable.put (60, new JLabel ("D")); 
label Table.put (80, new JLabel("E")); 
label Table. put (100, new JLabel('F")); 


slider.setLabelTable(labelTable): 


addSlider(slider, "Custom labels”); 
// add a slider with icon labels 


slider = new JSlider(); 
slider.setPaintTicks(true): 
slider.setPaintLabels(true); 
slider.setSnapToTicks(true); 
slider.setMajorTickSpacing(20); 
slider.setMinorTickSpacing(20); 


labelTable = new Hashtable<Integer, Component»(); 
// add card images 


labelTable.put(0, new JLabel (new Imagelcon("nine.gif"))); 
labelTable.put(20, new JLabel (new Imagelcon("ten.gif"))); 
labelTable.put(40, new JLabel (new ImageIcon( jack.gif^))); 
labelTable.put(60, new JLabel (new ImageIcon("queen.gif"))); 
labelTable.put(80, new JLabel (new ImageIcon("king.gif"))); 
labelTable.put(100, new JLabel (new ImageIcon("ace.gif"))); 


s]ider.setLabelTable(labelTable); 
addSlider(slider, "Icon labels"); 


// add the text field that displays the slider value 


textField = new JTextField(); 
add(sliderPanel, BorderLayout.CENTER) ; 


124 add(textField, BorderLayout. SOUTH) ; 
125 pack(); 
) 


p (8 

129 * Adds a slider to the slider panel and hooks up the listener 
130 * @param s the slider 

131 * @param description the slider description 


132 Ji 

133 public void addSlider(JSlider s, String description) 
ia | 

135 s.addChangelistener(listener); 

136 JPanel panel = new JPanel(); 

137 panel .add(s); 

138 panel .add(new JLabel (description)); 

139 panel .setAl1gnmentX(Component.LEFT ALIGNMENT) ; 

140 GridBagConstraints gbc = new GridBagConstraints(); 
141 gbc.gridy = sliderPanel .getComponentCount () ; 

142 gbc.anchor = GridBagConstraints.WEST; 

143 SliderPanel.add(panel, gbc); 

144 } 

145 } 


HERJAR, RAE, UMANI MERE DAK BA. 


javax.swing.JSlider 1.2 


BB : direction SwingConstants.HORIZONTALEkSwingConstants.VERTICAL 
Z—, AUKE., 


min, max ¡E2URAJE AE. MA. AEAF, 
initialValue ARAIKA. ENMBJI50. 
Rb true , FAAR. 

SEITE AREMARK NV JMAR, 
UKbætrue, PrinRins. 


SAHAI. PS MÉ/BXJABKAnew 


Integer ( value ) /componentHYiZzi. 
ANFEbÉtrue , FORA SARS NA, 


UMRb true, reel SD, 


12.5 32 


AVA í) LER A LAU SINE 
ES. Swing At? — ERES ANRIA, Fe Eau WOP 
PIR DURI TÐ, 


(FE OJNEBHIZE (menu bar) BET SAGES. Ma AREA 
#JABARAIN (menu items ) FIF (submenus ) FIRE, SAP ATA 
MA, AAI FSR JA BIS ee E Ass, E12-19987I— NÆR 
SAHAG, 


uki fv lenuTest ` 


SEH W Read-only 


w Insert 
| 2 Overtype | 


12-19 ABF KANSKE 








12.5.1 ÆRE 


Be Re Ee Deele, GO PARES : 


JMenuBar menuBar = new JMenuBar(); 


SER E TAM ME EA SS ERAS. PLAYA 


setJMenuBar F AII KRAANE E 


frame. setJMenuBar (menuBar) ; 


ENE NET AKAR | 


JMenu editMenu = new JMenu( Ed1t^); 


RER RAINES : 


menuBar. add(editMenu) ; 


PR ERXSJ ER ENSK ENI, DIRT : 


JMenuItem pasteltem = new JMenuItem( Paste"); 
editMenu.add(pasteItem) : 

editMenu. addSeparator() ; 

JMenu optionsMenu =. . .; // a submenu 

edi tMenu. add(opti onsMenu) ; 


AJ LUNE 12-19 F Pastefl Read-only Eli Z [B], 
SAP BEAN, RR NFA. MBS SAS NAN NM Fin 
Tès. 


ActionListener listener = . . .: 
pasteItem.addActionListener(]istener) ; 


BJL MER IMenu.add ( String s) DARE EA EEE , BIRO : 


editMenu. add("Paste") ; 


ASER BGEA FE, VIKRAM TAME , HANS : 


JMenuItem pasteItem = editMenu.add( Paste"); 
pasteltem.addActionListener(listener); 


TERIEN , SE ENA S ton] LAURI Hb RP ABR (LER LAE 
HH) BGR. ASH, CST NMØitactioni SEBA. HH, KRÆ 
I ÆIMSERADstractactionKEÆM—NSRMIActioni& 182, HEF ET 
AbstractActionyRY Miss Has ÐI ræð HE mactionPerformed73;Z 
FIRMS Ba ELE SS. GIMI: 

Action exitAction = new AbstractAction("Exit") // menu item text goes here 


public void actionPerformed(ActionEvent event) 
{ 
// action code goes here 
System.ex1t(0); 
) 
j 


PAIS ERI FEIK : 


JMenuItem exitItem = fileMenu.add(exitAction); 


EE 
28. Lemos TEASE DREA : 


JMenultem exitItem = new JMenuItem(exitAction): 
fileMenu.add(exi tItem); 


a 
Å Javax.swing.JMenu 1.2 
RE SE — T ER. 


SO ^ 3i DD ( Bb KE ) o 


FRA Ea SSIES , FREI 
SENER — SE EINE NEHA , FREN 
15 PO BHI (separator line) NME KE, 
18— DATE (KARA) AEK VE 


SED FTE AEE (VERI NA EF. 


52% : index ANAS 
MM PRS EWS EIN, 


API 


Å javax.swing.JMenuItem 1.2 
HA En Mia — VHE, 


NG EFE NE, 


API 
al, .Swing.AbstractButton 1.2 
JJix MAE ERI E JF. 


| API 


—Jjavax.swing.JFrame 1.2 


II MERLE, 


LAT 


Kee: 
IN 


o 


12.5.2 ENE 


REISER, SEERE , JMenuItem28H JE Y AbstractButton2É, 5EjjgtH— 
EE, XBA ÐA MUNERE. Ain, BULMA RO. BELA 

JMenuItem (String , Icon ) EX JMenuItem ( Icon ) JES ASE EIERE NE 
tn, ty LAH) FHaiMenuItemžErHEJsetIconJajž ( KEH AbstractButtonz& ) EXE 
— TE. I: : 


JMenuItem cutItem = new JMenuItem("Cut", new ImageIcon("cut.g1f")); 


5]12-19275 I FÆRRE. ERAEN, EXA F , SÆTTI NAK 
bo SSC Blend VIRE EMAS MANE CC CH , STL AEH IMenuItemÆrHÄy 
setHorizontalTextPositionJ5jž ( KIK EH AbstractButtonžkK ) SE. (Ul: 


cutItem.setHorizontalTextPosition(SwingConstants.LEFT); 


DX NA ROE ANS JU ESTER BE AM. 


tA LAS BAM — T 8M FE : 


cutAction.putValue(Action.SMALL ICON, new ImageIcon("cut.gif”)); 


Se E DER E ALNIH , Action. NAMES EZJSEEBIDIBS SCAN , IT 
Action.SMALL ICON4SGG(FJJ En, 


535 , aJLANIFHAbstractActionjiagsiz Eu : 


cutAction = new 
AbstractAction("Cut", new Imagelcon('cut.gif")) 


public void actionPerformed(ActionEvent event) 


RA 
E 


API 
bn]. ax. swing.JMenuItem 1.2 


FAAS EN inet EME — DEI, 


| API 
al, .Swing.AbstractButton 1.2 
KE XM EK PILE, 


5% ` posSwingConstants.RIGHT ( KAVEBIITSAJANI) ek 


SwingConstants.LEFT 


af | 

i javax.swing.AbstractAction 1.2 
RNA SME Es ARAIN. 
12.5.3 SET FAE 


PEER ETEN S EN DEE Y — NE ER — NEATH ( SU E12- 
9). SAI TÍÐ, BIDS ANAN ET VIR. 


BR I FEHR , IE SE SETIH in. O, SSIS ESS RAJA 
19 : 


JCheckBoxMenuItem readonlyItem = new JCheckBoxMenuItem("Read-only"); 
optionsMenu add (readonlyItem) ; 


PARIS EEA Fos, VING CH UD A Sieten, SH 
HPBY “MENA PAY , ANETTE Ase NATEN. 


ButtonGroup group = new ButtonGroup(); 

JRadioButtonMenuItem insertItem = new JRadioButtonMenuItem("Insert"); 
insertItem.setSelected(true); 

JRadioButtonMenuItem overtypeltem = new JRadioButtonMenuItem("Overtype”); 
group. add (insertItem); 

group. add (overtypeItem); 

optionsMenu.add(insertItem); 

optionsMenu.add(overtypeltem) ; 


(FÆRRE, AEE TAES APIE IMAI. Mæl Hisselected 
ASM BINH SBN ( YA , KLERE IA A TMT æa 
HISIH). fi&sFdsetSelected753;AXiz EAT. 


API 
al... swing.JCheckBoxMenuItem 1.2 
FÆRT SANT EEE, 


FRISERNE ERIKA ( true JE ) EI NERE, 


API 
1.2 
FHEGXEB ESAE — | AAA. 


FRG ERY inset ERI MISA (true FIG ) fé NÆRE, 


API 
al... swing.AbstractButton 1.2 


IREKI EX NE HAAS ( truei ). 


12.5.4 JAH EA 


SALER (pop-up menu ) JE PELJETE ERE PENN SoA ( SUE12-20). 


P MenuTest 
File Edit Help 


E3 Copy 
@ Paste 





8112-20 ÅH 


Bl —" SER EHE ER — BE TRAS, E E t, 


JPopupMenu popup = new JPopupMenu(); 


AN ES D : 


JMenuItem item = new JMenuItem( Cut"); 
item.addActionListener(listener): 
popup.add(1tem): 


SSR EIT MARS USE EB A= BDE ETERNA, MAA showb ARE 

REM. (OPT HA AA KONE S228 (A ASA AYÈ. VIMI: 
popup.show(panel, x, Y); 

BR, SAR REF DØREN S TU ee E, DTS AJA An ( pop-up 

trigger). #EWindowsEk£LinuxfP , RINT Bä E e E. Beta rb 

REFRENDA : 


component. setComponentPopupMenu (popup) : 


AS SEN BERE RAE AMEE. O 
FA 22898 SETET, YAA : 


chi ld.setInheritsPopupMenu (true) ; 


— A 1.2 
RANN. 

SÅ: c Hon PR 

x, y Am RBA ( CAJA RENA ) 


UR TS Aes , ANiR[A]true, 


al, .awt.event.MouseEvent 1.1 

UR ES Tær rA , NUERA true, 
al, .Swing.JComponent 1.2 

FREE ES FAX MG (FIBER. 


JAME inheritsPopupMenu#F(E. URIX EATS Ea Box EFE 
7Jnull , MMR Eso WSR. 


12.5.5 HERODES 


TT EI ARN, ERS IN ek ee. ALA ES 


FE TIH Mises Piece “MA FAK IEEE : 


JMenuItem aboutItem = new JMenuItem("About", 'A'): 


RES AM DÆK , Hi B—& FLA (AME12-21A77). PUM, TE 
Fëmmen , APAR "About" , FEAS RIA. EK 
RT, IPRS A ERA NÆS (FREE ES 
ARA, RJÆrRrTL PRESSEN, REPUESTA. R 
EA, RRA DARREL A TE TAR ) . 






A MenuTest — mib. 
File Edit (Me 
| Index 







— w 


El12-21 RHE 


BANENE EETKAMER RRRA REI Fl. HA, RÆ 
IN "Save As" PIERRE "A" MER "A" (Save As) PAD FRASE 
HAH. LAA setDisplayedMnemonicIndex Di Ata ==) PRUEBA. 


HUES ES tc one , sun] LAO REF Action. MNEMONIC_KEYAJRE (EE 
WRA, UW: 


cutAction. putValue(Action.MNEMONIC KEY, new Integer('A')): 


BER FINERE PIS AE AEE FE , MRE Bigs. MURARE 
RENEE , FE HsetMnemonicJ5jX : 


JMenu helpMenu = new JMenu('Help"); 
hel pMenu.setMnemonic('H'); 


EJLER FALT REFS AA ek ET CES EE NINE EHRE, i 
YA : få PALTAHEJ LAM KE AG EHe PR MAIN. 


BI LUE ARE MH 81 TAO Pee ME EE BUE e ENI, MINSAN 
HARRIEN NR RH. GIRO ` (RZEFENIMZESCTRL+OFOCTRL+S 
ABÐJFi Les HAHA RJOpenžlsavese lji, ole setAcceleratoriS MER REA 
HUA SEE. XIS HERKeystrokeRANISTEHSHL Min: FA 
Val RIG TESS RL OR OpenItem EI, 


openItem.setAccelerator(KeyStroke.getKeyStroke("ctrl OU: 
SAR MIDES HS AN , MEESE AMANKAN , AA MUA 
Ir, IXSFIHAEX NERLINE. 
INGE ARCAS E , SAME E. INAASAR. E 
BEGGE FK EK AND ER. 
MESA, IRIS PIN SBIR eS ME swing2B44 EFTIEFBASIZAN-+T 


DEM (FÆLE IE SANDRA). BR, DRAMAS REALES, AAA 
AAH AHAHA RE E (112-22), 






A MenuTest 

| Edit Help 
New 
Open Ctrl-O 
Save Ctri-5 
Save AS 










12-22 RE 


[1 : FEwindows F , ALT+F4-F SIZE. (fix RjeJavajE FEAE 
HE. DERRE LAKE. D MASE RSA TENG LI WIndowclosing 
SF, MANE EXE Closes EBI, 


| API 
—Jjavax.swing.JMenuItem 1.2 


FT BIENE SÉ FA aje VEN, 

Be : label EIA E 

mnemonic REINAS, Hine AIR NF MASA RY. 
iis EI SEINE. DRS AES. 


API 
bn]. ux. swing.AbstractButton 1.2 


SARITA. AFTISTEIRE REB. 


AE KARA AS index ZEN TE PIG. IRA AE TOERE J Ti; 


TG, HULE RRA. 


12.5.6 FÆMSHR EN 


AREA , RNEER Rc AR TE EAA KABA. MED, 3 
MARIDI AAT , Save Eli SS. SÅ, FJILMEH IMenu. remove] 
ABD SSIS ie , (EP DAJE EABAI TETE (UREJE EE. AN, 
II En E AAS , LUE RUED NERA. HAI 
PURAS, Arellano ( MEI12-23). 






P MenuTest 

File, Edit Help 
New 

Open Ctrl-O 

Save Ctri-5 

Save As 









El12-23 SR 


Ja BESE Ase IN FE EH FHsetEnabled73;E : 


saveltem.setEnabled(false): 


RRA RIDA PARTS. RR REM ZE SE (UN AHA HK ER DIST FAR 

setEnabled, f ` RÆSMHURIERHIH , WüssHdsaveflSave Ae Pn, 
A HM HAT IRBS ERE, REVAN "89 SEM 

ITS, javax.swing.event DEN. f MenuListenerzOl, KOREA NB; : 


void menuSelected(MenuEvent event) 
vold menuDeselected(MenuEvent event) 
vold menuCanceled(MenuEvent event) 


TÆRET AVE FdmenuSelected75;A , Krku aj LATER T 737A PAHINA FH 
FIN, FANGER HiRDEsCBIWMBIELR,SuMzsHRsaveflsSave Asz) 
E, 


public void menuSelected(MenuEvent event) 


( 
saveAction. setEnabled(! readonlyItem.1sSelected()); 
saveAsAction.setEnabled(!readonlyItem.isSelected()); 


9. ETRE Z BIER SRE ABE AE , (ESPD SU AF Tr 
BIERS. RARA MRENA ARKE , DI EE 
FB, SUSE DMR ALA MIZI. 


| API 
LI ax. swing.JMenuItem 1.2 


BARAN. 


AA ax. swing. event .MenuListener 1.2 
TERE ŠE ij (ATIF LAMA. 

TESEN A A O AZ 451 Fa, 
SARAH BAHA. GI, AP RSL. 


12158412 - SÆDE — HSE RNAI. P< NERE I APNABI , 
EJE ` HESA, SAKEN SIENNA. Dem 


XRER. 
FERRiEBEB12-8 menu/MenuFrame. java 


1 package menu: 

2 

3 import java.awt.event.*; 

4 import javax.swing.*; 

5 

6 /** 

7 YA frame with a sample menu bar. 

s * 

9 public class MenuFrame extends JFrame 

10 í 

11 private static final int DEFAULT WIDTH = 300; 
12 private static final int DEFAULT HEIGHT = 200; 
3 private Action saveAction, 

14 private Action saveAsAction; 


15 private JCheckBoxMenuItem readonlyltem; 
16 private JPopupMenu popup; 


18 fas 
19 “ A sample action that prints the action name to System.out 


21 class TestAction extends AbstractAction 


23 public TestAction(String name) 

24 { 

25 super (name) ; 

26 

27 

28 public void actionPerformed(ActionEvent event) 
29 { 

30 System.out.printIn(getValue(Action.NAME) + " selected."); 
31 } 

32 } 

33 

34 public MenuFrame() 

35 í 

36 setSize(DEFAULT_WIDTH, DEFAULT_HEIGHT); 

37 

38 JMenu fileMenu = new JMenu("File^); 

39 fileMenu.add(new TestAction("New")) ; 

40 

41 // demonstrate accelerators 


43 JMenuItem openItem = fileMenu.add(new TestAction("Open")); 


100 


openItem.setAccelerator(KeyStroke.getkeyStroke("ctrl 0")); 
fileMenu.addSeparator() ; 


saveAction = new TestAction(" Save"); 
JMenuItem saveItem = fileMenu.add(saveAction); 
saveltem.setAccelerator(KeyStroke.getKeyStroke("ctrl S")); 


saveAsAction = new TestAction( Save As"); 
fileMenu. add(saveAsAction) ; 
fileMenu. addSeparator(); 


fi leMenu.add(new AbstractAction(" Exit") 
public void actionPerformed(ActionEvent event) 
System.exit(0); 


Hi; 
// demonstrate checkbox and radio button menus 


readonlyItem = new JCheckBoxMenuItem("Read-only"); 
readon] yItem.addActionListener(new ActionListener() 


public void actionPerformed(ActionEvent event) 


d 


boolean save0k = !readonlyItem.isSelected(); 


saveAction.setEnabled(saveOk) ; 
saveAsAction.setEnabled(save0k) ; 
) 
y; 


ButtonGroup group = new ButtonGroup(); 


JRadioButtonMenuItem insertItem = new JRadioButtonMenuItem(" Insert"); 
insertItem.setSelected(true); 
JRadioButtonMenuItem overtypeItem = new JRadioButtonMenuItem("Overtype"); 


group.add (insertItem); 
group. add (overtypeItem); 


// demonstrate icons 


Action cutAction = new TestAction( Cut"); 
cutAction.putValue(Action.SMALL ICON, new ImageIcon("cut.gif")); 
Action copyAction = new TestAction(" Copy"); 
copyAction.putValue(Action.SMALL ICON, new Imagelcon("copy.gif")); 
Action pasteAction = new TestAction(" Paste"); 
pasteAction.putValue(Action.SMALL ICON, new ImageIcon("paste.gif")); 


JMenu editMenu = new JMenu(" Edit"); 
editMenu.add(cutAction); 
editMenu. add (copyAction) ; 
editMenu. add (pasteAction); 


// demonstrate nested menus 


102 JMenu optionMenu = new JMenu( Options"); 


104 optionMenu.add(readonlyItem) : 

105 optionMenu.addSeparator(); 

106 optionMenu.add(insertItem) ; 

107 optionMenu.add(overtypeltem) ; 

108 

109 edi tMenu.addSeparator() ; 

110 edi tMenu. add(optionMenu) ; 

111 

112 // demonstrate mnemonics 

113 

114 JMenu helpMenu = new JMenu("Help”): 

115 helpMenu.setMnemonic('H'); 

116 

117 JMenuItem indexItem = new JMenuItem("Index"); 
118 indexItem.setMnemonic('I'); 

119 helpMenu.add(indexItem) ; 

120 

121 // you can also add the mnemonic key to an action 
122 Action aboutAction = new TestAction(" About"); 
123 aboutAction.putValue(Action.MNEMONIC KEY, new Integer('A')); 
124 helpMenu, add (aboutAction) : 

125 

126 // add all top-level menus to menu bar 
127 

128 JMenuBar menuBar = new JMenuBar(); 

129 setJMenuBar (menuBar) ; 

130 

131 menuBar.add(fileMenu) ; 

132 menuBar.add(edi tMenu) ; 

133 menuBar.add(helpMenu) ; 

134 

135 // demonstrate pop-ups 

136 

137 popup = new JPopupMenu(); 

138 popup. add(cutAction) ; 

139 popup. add (copyAction); 

140 popup. add (pasteAction); 

141 

142 JPanel panel = new JPanel(); 

143 panel . setComponentPopupMenu (popup) ; 

144 add (panel) ; 

us } 

146 ) 


12.5.7 LAF 


TEIE ETE PAHINA GARE , ANBI12-24A77R. 


TERRA Z ETN MASE BEE), DL EI ENES ASPO TE E , an 


112-257. insta, LEAST PSE TEME HE , Y1E|12-26Hf77n, 


A ToolBarTest 





Bl12-24 TE 


E ToolBarTest 











2112-25 $68 Er 


Elx : LEPE RAT RAIDER AH] 3Z#iNorth, East. South 
WestZJrE fp APAN SEN TT BERTI. 


TRECE. MURAL RIERA D CAMERA, WE 12-27. 
AMÉ LEKER, ez HERE MEZE A, 


FÅ ToolBarTest 





12-27 SRI LEE 


mo OE TRENE AED , HELGE aI Bro: 


JToolBar bar = new JToolBar(): 
bar.add(blueButton); 


JToo1Bar EMB NHH Action RhE , HJEAFBHActionXjZRiE76 LE 
f= : 


bar.add(blueAction); 


IX NN FR SiGe HÆLDER, 


ALARA Batre ` 
bar.addSeparator() ; 
BIRO, 12-24 PRI TL RUATH—T 23S, BUTT TREBRUSS EV ER IB]. 
wa , IS LESNE : 
add(bar, BorderLayout.NORTH) ; 
Cl Brent , ol lier TEA : 


bar = new JToolBar(titleString); 


FEW RI, LEVI KKR, URARI REAM, ALERT) 
(AS : 


bar = new JToolBar(SwingConstants.VERTICAL) 


MA 
bar = new JToolBar(titleString, SwingConstants. VERTICAL) 
eine LAE pas DAB, PAT LEGS Payee. MED , ol 


LATE L EVI A iE. 
12.5.8 TBE 


TRÆ NAR, KERR Re alle PS. ŽI Y REA. 
NE, ARABISKE y TET (tooltips). SIMS BE TRA 
ERAS, TERESE. (Bän VK AE NEAGA, SÆ 
PH lin, (Bt E TUE, AE12-28877x. 


E ToolBarTest 

















2112-28 LEJER 


ftswingH , BJLWAHsetToolText hi LEB rell Component. E: 


exitButton.setToolTipText ("Exit"); 


AB Aæ, AFR(ERBActionXf5 , ØLEILAAISHORT DESCRIPTIONAKRKT HE 


+ 


exitAction.putValue(Action.SHORT DESCRIPTION, "Exit"); 


5412-9518 T IMEF actions saml AF, HR, HES 
REPENS , MEL SHE Pie S AE AJA. 


Zeep o toolBar/ToolBarFrame.java 


V D = O VW > v På E 


package toolBar; 


import java.awt.*; 
import java.awt.event.*; 
import javax.swing.*; 


* A frame with a toolbar and menu for color changes. 


public class ToolBarFrame extends JFrame 


( 


private static final int DEFAULT_WIDTH = 300; 
private static final int DEFAULT HEIGHT = 200; 
private JPanel panel; 


public ToolBarFrame() 
d 


setSize(DEFAULT WIDTH, DEFAULT HEIGHT); 
// add a panel for color change 


panel = new JPanel (): 
add(panel, BorderLayout CENTER); 


// set up actions 


Action blueAction = new ColorAction("Blue", new ImageIcon("blue-ball.gif"), Color.BLUE); 
Action yellowAction = new ColorAction( Yellow", new ImageIcon( yellow-ball.gif"), 
Color.YELLOW) ; 


Action redAction = new ColorAction("Red", new ImageIcon("red-ball.gif"), Color.RED); 
Action exitAction = new AbstractAction("Exit", new Imagelcon("exit.gif")) 


public void actionPerformed(ActionEvent event) 


( 
System.ex1t(0); 


H 
exitAction.putValue(Action.SHORT DESCRIPTION, "Exit"); 


// populate toolbar 


JToolBar bar = new JToolBar(); 
bar.add(blueAction); 
bar.add(yellowAction); 
bar.add(redAction); 
bar.addSeparator(); 
bar.add(exitAction); 

add(bar, BorderLayout.NORTH) ; 


// populate menu 
JMenu menu = new JMenu("Color"); 


menu. add(yellowActi on) ; 
menu. add(blueAction); 


56 menu.add(redAction) ; 


57 menu. add(exitAction); 

58 JMenuBar menuBar = new JMenuBar(); 

59 menuBar. add (menu); 

60 setJMenuBar(menuBar) ; 

61 } 

62 

63 per 

64 * The color action sets the background of the frame to a given color. 
65 : 

66 class ColorAction extends AbstractAction 

67 ( 

68 public ColorAction(String name, Icon icon, Color c) 
69 d 

70 putValue(Action.NAME, name) ; 

1 putValue(Action.SMALL ICON, icon); 

72 putValue(Action.SHORT DESCRIPTION, name + " background"); 
73 putValue("Color", c); 

ja } 

76 public void actionPerformed(ActionEvent event) 

77 í 

78 Color c = (Color) getValue( Color"); 

79 panel .setBackground(c); 

80 ) 

81 ) 

p] 


al... swing.JToolBar 1.2 


AGENT AHA AIMIIE—N LAE, Orientations 


SwingConstants .HORIZONTAL ( EÀ ) EkSwingConstants. VERTICAL, 
HEJA., Elin, BER NFRNAE— NIE HRA. 


IS PIGA NOE LEKER. 


javax.swing.JComponent 1.2 


PEE FAT ASE LEGE NEHAM, 


12.6 Sa HA AE 


125 731E , ERE ARE ES Hrs AA APARTAR, RER SETE 
AA a. VISA AN , Au. ATF 
AT iC ath Ea. 


Windows EF AT] BES lava IE HE ZRNIH PIAS. FÈ, TE 
Windows} , BEAT MAAR ` B3 , ALIAS es ETE 
PENERE. Wa, BER fe LA sca st. SEE DE 
UTE. AUREA E PAPA, RRA RE De eta , 
BONAIRE EP FIBI ETUR APT IKE 


SE FH RU At SIR E ES LT 
Io INTA ERE ? BEBA RE. BABBEN 
AOU TA NE ST NE S PRAISE, WER ÆWindows Bilo — NIlSAÐUR 
Zu BE SAM Æ ÐKTNAR, FAW RUMBA , ASEM SA RARE 
E, SMAPS Sea ASN BS nB WEA, 6 

4], “Cancel” Sia PA "Abbrechen" , UR-MASA SE 
WONT “Cancel” , APZ BERE IM zz Mi AT, SPSS 


BID. 


ft Windows HAYA AREA LJE WAS ? ÆR AAR FEST 
RAZA OWA TSAR. STEND Za , Sia ra 
RARRAMENMRIAN. FF FAT AAR AAAH PR. 


Java E Pease AABB. NAA , planin LU (EF 
¿“HEAR ES AAA F. N FRIANT , D<— RSIS , SER 
HAUT SERVER APR ACA. ÆMotif, Windowsž[IMacintosh"H , erla 


RIERA NEBE , mu EI MO Er El app) et AZ ATAN TIGERN FELE 
ZN, THERE , AIBSIEESwing RIZ GE, URNES RIRIXE 
ATLE , meta WA, BBZIXDREFF EMA TA E ETA Sek +. Hæ, MA 
TANABE PRESEA, NURSE HE BE BEN REEVE ER 
AEST o 


EMJava 1.0L , AWS BSE (grid bag layout) , XRH 
43750781. ATAOGU AA ALAR TARE , HBA A LASS 11295). RA 
fpi E EEREdES SE (BEE. NINGEN "PEER izi mea 


Java Ee bi, 


Swingigi BATAAN : NT REIHER MER ZE Th SANE PRÉ 
CHR , æl I MRI Ib (box layout ) BYGER. TEBoxLayoutÈS 
HJJDKSCRÓFRESB ` "SAA [sic] RIN HAS RE PESO LXX SE 

GridBagLayout UNA, MERTEKE. * AM, ATS MES SIRI 

BHI , TLA BEE HÐ Ta BH K SARI AB BAZ. 


Java SE 1.4M f — NEN: RI PCS al SD A e ( spring 
layout). RA fe Na TA AJA Aa PERA. 3 
ARMEAJ , ESRI EM, LE ZA (FASE. ER FEET 
fi ELT RIAM , RASAS. SEA ERIK SISAN HB AT TEE a, 





{£2005 , NetBeans RIMER f Matissedz7N , XFA LE EA E Ë 
HESA AED. SEA ME o , HBAS 
HITA. TESS EBERT BEEN URA S , 5FIH 
JR Spas ER VISE, XA. Ata EE eer Saus SE er 


Bg—2B4. EÆSÆFNetBeansfÆHJIDE, th Wize UI Amua im. JU 
FdNetBeansigiTGUI , 7A RSS EI BIT ASA AZI ETISE#EAJIDE HA, 


fz BOK, STANSER. SÆR Chr E FS SEO ua rn , (FOI e 
s, EEE BGEA. NEAR Ata FRIE FOI 


(B) ERES, 


fie , 4MZAMatisse L RAMA BERRE. RNAS f RO ERA LF 
FE, (BREA CUE EINE TE TN ARI BEIZAEMatisselDsxHYif 


SEREM. 

Ro, IRENE AE FLAN, ARUS 8 CD ES 
EA 

12.6.1 WEB 


A A Eh VE Beas SES 
HB. o , (TR AIR FALNE. ENE A Ire NES 
ARIEI ( RAFAELA KHTML AIX MRS ` ES HERD 
AERTS). (FAS SERE DETE , FALE GI ETTE NAD 
13. 


154812 - 29 PTS IE, EPOS MERE : 


MA , SAD RIIIE, 12-30 (AIRTIME). ET 
SES MY) , LINKET. 


P GridBagLayoutTest —IDIX 
Face St y [re quick brown fox jum | 


ps over the lazy dog 





1112-29 Fides 








Face: RW quick brown fox jum | 
L... 95 Over Hear deg = = = 
Sueis Je 

a x 

o 

LI 

[GU NN in st -remmmmmmmmmm-mm mm 
. 4 

a ' 

= 

Ë ' 

PE 








12-30 izi HERAN IEA 
HARINA ESTAB kau PATE : 


1) #EU—(NGridBagLayout HIFR. MAIBENTA. PERA 
E US 


2 ) #GridBagLayout NI ISA AH (HAI BEI, 


3) AS MO (HE57--NGridBagConstraintsX1#. iREGridBagConstraintsXY 
FATAL ys HFE ZB PAYA R. 


4) Ja, GT NEHA AR Zei : 
add ( component , constraints ) ; 


RAS SAAS (EMEEN AAIR. REANA RAS 
(EH, AB). 


GridBagLayout layout = new GridBagLayout(); 

panel .setLayout (layout); 

GridBagConstraints constraints = new GridBagConstraints(); 
constraints.weightx = 100; 

constraints.weighty - 100; 

constraints.gridx - 0; 

constraints.gridy = 2; 

constraints.gridwidth = 2; 

constraints.gridheight = 1; 

panel.add(component, constraints); 


FEuNAisEGridBagConstraint e TED HES ANER. NAAN 
JV SRE ZR. 


12.6.1.1 gridx. gridy. gridwidthžligridheightžY 


EI EN T HAN PANA. gridxilgridyfe”e J BANNE FRAY 
fr. UE. gridwidthillgridheightiae I ZAPATA. 


AAA H, OTT. gridx-@flgridy-0 ARAL. GIMI, WHER , TA 
Køygridx=2 , gridy=0, KENA NAAA 24013291) ( B37) , 
girdwidth-1 , gridheight=4A VN eters 1447141), 


12.6.1.2 BE, 


ERAP, FEKS NK ix EA Sy (weightxflweighty). WA 
Be , Mix ARE dok, 908112 - 29 HARI MA, BTA 
asHYweightxizes NO , MAZAO SANGRE. AAA, W 
RISTE KEW ER SIS ER Ne, FMS OC AWK , MAA 
BRER. 


MESA, 188288 TITANS BIBLE, METER PERA. BEE 
CCP EEE CN, KENANGAN BANAT]. THOUS IJ & 
Ti ll CDS Ee E, Alt, REL ÍT META MAGA, MÆ 
EMT. XIIIA BHR ANS Ne. 


ER, BEASAIN. SAU BIN , HEFTE 
& T ANY ECCI. KANHTAAN. (EE Elte , la 
TE, SA— Mala. "BOUE, 24 MITAN EN EAR. NIKE 
IRINA A , RAM TEA PATA SIZE Ne. HALVE 
REGINE S TE, BEKXAMAIENHAXK. 


12.6.1.3 fill anchor 


MAA EH (FS PN, MES Ei f1112JER, TENNENE : 
GridBag Constraints.NONE, GridBagConstraints . HORIZONTAL, 


GridBagConstraints.VERTICAL#]GridBagConstraints.BOTH.., 


URBS BERE KE , llas anchorkiiasa HUE, BUEN 
GridBag Constraints.CENTER ( ERWÈ ). GridBagConstraints.NORTH, 


GridBagConstraints.NORTHEASTÅØHGridBagConstraints.EASTE, 
12.6.1.4 JAZ 


aJLUEIJIKÉGridBagLayoutfiJinset sJs EH JS) BIS DOIN ARE. Wiz 
ÉInsetsXjAÉ#Jleft. top. rightAlbottomtEiEB(tHEKIZTIAJÈ. AER EIN 
201875 ( EKANZEE ) (external padding), 


MidixåipadxflipadyfaæÆPåbe ( SAME ) (internal padding). RA 
“MEA 021/28 AAA KEN Ju EE, ETL REA RUS WT 
Z Fo 

12.6.1.5 IBwegridx , gridy , gridwidth#f]gridheight A% AISMA 


AWT EW FRE IG gridxflgridy SE NAVs , MS CIE Ee SS 


GridBag Constraints.RELATIVE, Wa, PRUEBA, EAE tye 
tf. BÆ INNARA , Sirup". LUES 


Aas 2 Jgridheightállgridwidthikiare— MEA AA E AA HEAT 
AU. Feb I , MG RÆ Tema , WAS ASE AN 

AUB, MEAR &GridBagConstraints.REMAINDERÆMN , RES SIA JE IÐ 
DX NBIHEÆMT LISA — MAA. 


DI Se ALARGADA. LEAH ó 
Rita EA, uH e NE S ERE MA E FA, 


AER AREAS, fESEER , FARRAR LAENE BAER 
BPA: 


1) FER AE RE A FÆ. 
2) KAPAG, MERETE NETA, KÆRE SPD FITTE. 


3) HO , 1, 2......A RAAT AOS. HUERILGENgridx, gridy , gridwidthi[ 
eridheightHY/E. 


4) UTE MB, FESTE TINTA: BARBARA ER CITERET 
få ? ERA SER, FE PA] ? XBÆrillflanchor SANKE. 


5) BAAS SINS 7J190, MRE AA TA NIC DC, , BURT 
Byix^l|-HErStBftBgweightxdliweightyizB7J0. 


6) 7451048. (rite eGridBagConstraintsBHJgi& gm, ën OTA SS 
^ fps. 


7 ) RE. 1577. 


HB Eu IEA EAT EJ MULE. 9012-31 NetBeans HAAS XJ 
ini. 


" GridBagLayout Customizer 


o Layout 


Grid X | | 
Grid Y 5 | jLabeli iComboto.. 
Rn ji o (f ( r soss` m . 


Grid Width | ma € | 
Crid Height jLabel2 jComboBo... 


Fill orizontal 


jicralilPanel 


Internal Padding X 
Internal Padding Y 


Anchor 


¡CheckBox2 [|CheckBox] 


Anchor 





El12-31 NetBeans HEER] ZAR IZA TR 
12.6.1.6 (SAAR SEAR 


MIE ag RA FRE IRER ASM. AL, REAR ARIES A BIER 
HELE ABA AE LAB. SAAS ATER SAH. KANE 
E MISIE : 

add (component, new GBC(1, 2); 

add (component, new GBC(1, 2, 1, 4)); 


add(component, new GBC(1, 2).setWeight(100, 100)); 


add(component, new GBC(1, 2).setAnchor(GBC.EAST).setWeight(100, 100)); 


add(component, new GBC(1, 2).setAnchor(GBC.EAST).setInsets(1)); 


fæ 12-10 ma S FAXE JER. GROAN NI 12-11, F 
[En cS 2B IFRAME FE PATER : 


add(faceLabel, new GBC(0, 0).setAnchor(GBC.EAST)); 

add(face, new GBC(1, 0).setFill(GBC.HORIZONTAL) .setWeight(100, 0).setInsets(1)); 
add(sizelabel, new GBC(0, 1).setAnchor(GBC. EAST)) ; 

add(size, new GBC(1, 1).setFill(GBC.HORIZONTAL) . setWeight(100, 0).setInsets(1)); 
add(bold, new CBC(0O, 2, 2, 1).setAnchor(GBC.CENTER) .setWeight(100, 100)); 
add(italic, new GBC(0, 3, 2, 1).setAnchor(GBC.CENTER) .setWeight (100, 100)); 
add(sample, new GBC(2, 0, 1, 4).setFill(GBC.BOTH).setWeight(100, 100)); 


— HE Y SERE, MESA UNS HAT SA ET. 


TERS | 
http://docs.oracle.com/javase/tutorial/uiswing/layout/gridbag.html 
WAGE EM ` UTEN EE FBISI—"'GridBagConstraintsXjZe, FAM 
ROSS ME SH AT AER IA. GIMI, BA 
http://docs.oracle.com/javase/tutorial/uiswing/events/containerlist 


ANE. ARAIKA ? RE ic AFIA? 


FEF 12-10 gridbag/FontFrame. java 


WH Qo Nu å G n BA w N å 


10 


package gridbag; 


import java.awt. Font; 
import java.awt.GridBagLayout; 
import java.awt.event.ActionListener; 


import javax.swing.BorderFactory; 
import javax.swing.JCheckBox; 
import javax.swing.JComboBox; 
import javax.swing.JFrame: 

import javax.swing.JLabel ; 

import javax.swing.JTextArea; 


[#3 
* A frame that uses a grid bag layout to arrange font selection components, 
ši 


public class FontFrame extends JFrame 


d 


public static final int TEXT ROWS = 10; 
public static final int TEXT COLUMNS = 20; 


private JComboBox<String> face; 
private JComboBox<Integer> size; 
private JCheckBox bold; 

private JCheckBox italic; 
private JTextArea sample; 


public FontFrame() 


( 


GridBagLayout layout = new GridBagLayout (); 


j 


setLayout (layout); 

ActionListener listener = event -> updateSample(); 
// construct components 

JLabel faceLabel = new JLabel("Face: "); 


face = new JComboBox<>(new String[] í "Serif", "SansSerif", "Monospaced", 
"Dialog", "DialogInput" )); 


face.addActionListener(listener) ; 

JLabel sizeLabel = new JLabel("Size: "); 

size = new JComboBox<>(new Integer[] { 8, 10, 12, 15, 18, 24, 36, 48 )); 
size.addActionListener(listener); 


bold = new JCheckBox("Bold"); 
bold.addActionListener(listener); 


italic = new JCheckBox ("Italic"); 
italic.addActionListener(listener); 


sample = new JTextArea(TEXT ROWS, TEXT COLUMNS) ; 
sample.setText("The quick brown fox jumps over the lazy dog"); 
sample. setEdi table(false) ; 

sample.setLineWrap(true); 
sanple.setBorder(BorderFactory.createEtchedBorder()) ; 


// add components to grid, using GBC convenience class 


add(faceLabel, new GBC(0, 0).setAnchor(GBC. EAST)) ; 

add(face, new GBC(1, 0).setFill(GBC.HORIZONTAL) . setWeight(100, 0) 
.setInsets(1)): 

add(sizeLabel, new GBC(0, 1).setAnchor(GBC.EAST)); 

add(size, new GBC(1, 1).setFill(GBC. HORIZONTAL) . setWeight(100, 0) 
.setInsets(1)): 

add(bold, new GBC(0, 2, 2, 1).setAnchor(GBC.CENTER) .setWeight(100, 100)); 

add(italic, new GBC(0, 3, 2, 1).setAnchor(GBC.CENTER) .setWeight(100, 100)); 

add(sample, new GBC(2, 0, 1, 4).setF111(GBC.BOTH) .setWeight (100, 100)); 

pack(); 

updateSample(); 


public void updateSample() 


d 


String fontFace = (String) face.getSelectedItem(); 
int fontStyle = (bold.isSelected() ? Font.BOLD : 0) 

+ (italic.isSelected() ? Font.ITALIC : 0); 
int fontSize = size.getItemAt (size.getSelectedIndex()); 
Font font = new Font(fontFace, fontStyle, fontSize); 
sanple.setFont(font); 
sample.repaint(); 


FEB 12-11 gridbag/GBC. java 


package gridbag; 


import java.awt.*; 


* This class simplifies the use of the GridBagConstraints class. 
* version 1.01 2004-05-06 


1 

2 

3 

4 

5 pa 
6 

7 

s % (author Cay Horstmann 
9 


* 

/ 

10 public class GBC extends GridBagConstraints 

u i 

T ja 

13 * Constructs a GBC with a given gridx and gridy position and all other grid 
14 * bag constraint values set to the default. 

15 * @param gridx the gridx position 

16 * @param gridy the gridy position 

17 k/ 


18 public GBC(int gridx, int gridy) 
( 


20 this.gridx = gridx; 
21 this.gridy = gridy; 
) 


T fas 

25 * Constructs a GBC with given gridx, gridy, gridwidth, gridheight and all 
26 “ other grid bag constraint values set to the default. 

27 * @param gridx the gridx position 

28 * @param gridy the gridy position 

29 * @param gridwidth the cell span in x-direction 

30 * @param gridheight the cell span in y-direction 

31 #/ 


32 public GBC(int gridx, int gridy, int gridwidth, int gridheight) 
i 


34 this.gridx = gridx; 

35 this.gridy = gridy; 

36 this.gridwidth = gridwidth; 

37 this.gridheight = gridheight; 
38 } 

39 

40 [** 

41 * Sets the anchor. 

42 * @param anchor the anchor value 
43 * (return this object for further modification 
M #/ 


45 public GBC setAnchor(int anchor) 


47 this.anchor = anchor: 

45 return this: 

49 } 

50 

" pus 

52 * Sets the fill direction. 

53 * @param fill the fill direction 

54 * return this object for further modification 


55 */ 


public GBC setFill(int fill) 


this.fill = fill; 
return this: 


} 


ju 

* Sets the cell weights. 

* @param weightx the cell weight in x-direction 
* @param weighty the cell weight in y-direction 
* @return this object for further modification 
ši 


public GBC setweight(double weightx, double weighty) 
( 


this.weightx = weightx; 
this.weighty = weighty; 
return this; 

) 


/** 
* Sets the insets of this cell. 
* (iparam distance the spacing to use in all directions 
* Greturn this object for further modification 
či 
public GBC setInsets(int distance) 
( 
this.insets = new Insets(distance, distance, distance, distance); 
return this; 


j 


/** 
* Sets the insets of this cell. 
* (iparam top the spacing to use on top 
* (param left the spacing to use to the left 
* @param bottom the spacing to use on the bottom 
* @param right the spacing to use to the right 
* return this object for further modification 
“| 
public GBC setInsets(int top, int left, int bottom, int right) 
( 
this.insets = new Insets(top, left, bottom, right); 
return this; 


] 


pet 
* Sets the internal padding 
* @param 1padx the internal padding in x-direction 
* @param ipady the internal padding in y-direction 
* @return this object for further modification 
*/ 
public GBC setIpad(int ipadx, int ipady) 
{ 
this.ipadx = 1padx; 
this.ipady = ipady; 
return this; 


—— 1.0 

fee TSB EAT). SIS ae, 
FÆSTEDE. FAME. 

fa PITA ANWAS. FME. 

FE HE TTS ANETT. ALE E AU Pa : 
NORTHWEST NORTH NORTHEAST 

WEST CENTER EAST 

SOUTHWEST SOUTH SOUTHEAST 

KAG TARA : 

FIRST LINE START LINE START FIRST LINE ENO 
PAGE START CENTER PAGE END 

LAST LINE START LINE END LAST LINE END 


HUSS He e EMADE , sé EINE CEV , MAAS. SATB 
JJCENTER, 


AE HETTE DIDIER zer , BVÉEJINONE, BOTH, HORIZONTAL , Bv 
VERTICAL, 2A1\{B79NONE, 


FEBER “AB” 1878. HUMANO, 


Æ FEE “Shab” JAZ. WANAE. 
RSS ERA HÉ GridBagConstraints, SUEZ Moiese nee 
NARRA, AED UIAF EME TIS, 


12.6.2 ZH# B 


TEPJIČGroupLayoutžERJAPIZBI , RE la — FNetBeansFHHJMatisse GUI 
(Hees. EHH Matisse ERRE RADIA , BASA AA ARIAS AN 
våhttp://netbeans.org/kb/docs/java/quickstart-gui.html, 


TEEN BUE 12-13 PRAN ERT TER. OE NINE , ÁI NAHI 
JFrame RE, HJE NTS , HAIN T MFT ET SEERNE : 


- jLaberl 


ER AT NAME eng NTE : 


| 
jLabell 


= 


Ir Ak. LEM ZNE JASE SA TIRS EVENT. ER 


_jLabell jTexiFieldil 
jLabel? ` 


Sa, KAT NÆRE, CAVE MENE , LEA, 


jLabell |iTextield1| 


_JLabel2_ perrea T 





Matisse EIER bk Ryllavafta : 


layout.setHorizontalGroup( 
layout.createParallelGroup(GroupLayout Alignment . LEADING) 
.addGroup(layout.createSequentialGroup() 
.addContai nerGap () 
.addGroup(layout.createParallelGroup(GroupLayout.Alignment . LEADING) 
«addGroup(layout. createSequential Group() 
.addComponent (jLabel1) 
«addPreferredGap(LayoutStyle.ComponentPlacement. RELATED) 
.addComponent (j TextField1)) 
.addGroup(layout.createSequentialGroup() 
. add Component (jLabel2) 
.addPreferredGap(LayoutStyle.ComponentPlacement. RELATED) 
.addComponent (j PasswordField1))) 
.addContainerGap(222, Short MAX VALUE))) ; 


= 








S : 


layout.setVerticalGroup( 
layout.createParallelGroup(GroupLayout.Alignment. LEADING) 
.addGroup(]ayout. createSequentialGroup() 
.addContai nerGap () 
.addGroup(layout.createParallelGroup(Grouplayout Alignment . BASELINE) 

.addComponent (3 Label 1) 

.addComponent (jTextField1)) 
«addPreferredGap(LayoutStyle.ComponentPlacement. RELATED) 
.addGroup(layout.createParallelGroup(GrouplLayout.Alignment . BASELINE) 

.addComponent (j Labe12) 

.addComponent (3 PasswordFi el d1) ) 

.addContainerGap(244, Short.MAX VALUE))); 


BRA MILA RR, REJE A. le PREU ANT 
FEET aT IRENE , LR ED KIFE PASIR. Mati NEA 
BANE), TATE HE KAP DEE E NAT Zo 


BILLIG (ALA GroupLyout .SequentialGroupak # 
GroupLayout.Parallelcroup RANES ASE. ME 
GroupLayout.GroupÉ9-FÈS, ABRO SA. |EETIWEZAY48. ZB 
yt dd A AARRE NR , ALC LMR NEAR AV ARE EE : 


group.addComponent(. . .).addPreferredGap(. . .).addComponent(. . .): 


MS IIS FASS MATT Pa, 


JI T Beg EEK TT ABA , BIE PEPI Yo, DIS ue, TAR: 


Container 
border 


jlabell ` _ -jTextFieldl 


Gap . | 
jLabel2 | | jPasswordF iel 1 


Be be Re 





BRAND (TAB), SIMBA (REBEL) : 


.addContainerGap () 
«addGroup(layout.createParallelGroupO 

«addGroup(layout.createSequentialGroupQ 
.addComponent (j Labe11) 
.addPreferredGap(LayoutStyle.ComponentP] acement . RELATED) 
.addComponent (JTextField1)) 

.addGroup(layout .createSequentialGroup() 
.addComponent (j Labe2) 
.addPreferredGap(LayoutStyle.ComponentP]acement. RELATED) 
.addComponent (jPasswordField1))) 


(BE RS, FASE. USAMRSIKEA T+ , AXE 
AA CIA TIT. 


kuna Matisse, BABE SAWS. RIA NA, AR AT REE , Á 
MEE Aalign>left to Column, ŽAN nE. 20112 -32P T. 






jLabell |j 
i Edit Text 
Change Variable Name ... 


Events b 






| Edit Text 
Change Variable Name ... 
Events b 


Anchor k Right to Column 
Auto Resizing k Top to Row 
Same Size H Bottom to Row 


Set Default Size Left 
Space Around Component... Right 


Move Up Top 
Move Down Bottom 
Cut Ctrl-X 


Copy Ctrl-C 
Delete Delete 




















Anchor 
Auto Resizing 
Same Size 


Left to Column 
Set Default Size 


Top to Row 
K Bottom to Row 
Space Around Component... 
Move Up 
Move Down 


Cut Ctri-X 



























2112-32 fEMatisse PXTiniSA XEN 





LE ATEN T ABE : 


«addGroup(layout.createSequentialGroup() 

.addContainerGap() 

«addGroup(layout.createParallelGroup (Grouplayout,Alignment. LEADING) 
.addComponent (jLabell, GroupLayout.Alignment. TRAILING) 
.addComponent (jLabel2, GroupLayout.Alignment.TRAILING)) 

.addPreferredGap(LayoutStyle.ComponentPlacement . RELATED) 

.addGroup(1ayout.createParallelGroup(GroupLayout.A1ignment . LEADING) 
.addComponent (jTextField1) 

.addComponent (jPasswordField1)) 


MWE, SAA BITIN EE. BRNA VÆTRALILING (XARA 
4“MAAABRARGRM , MARA) 














BHJEXAGÐIÐ Ss | Matisse An] LUSK TERE LGE, AS , FM 
Arthur C.ClarkeBribi : FSR NEBE TEH MESA, 


ST ÆR, MH NESSA, WN , MARERA wE. 
B—NRFAH AE, EPOS y AT BESVARTE : 


Container HH | 


—border | | | l 











STAVEN CAD : 


layout .createSeguentialGroup() 
.addContainerGap() 
.addGroup(layout.createParallelGroup(GroupLayout Alignment . BASELINE) 

.addComponent (JLabel 1) 

.addComponent (JTextField1)) 
.addPreferredGap(LayoutStyle.ComponentPlacement . RELATED) 
.addGroup(1ayout . createParal lelGroup(GroupLayout .A11ignment . BASELINE) 

.addComponent (j Label 2) 

.addComponent (j PasswordField1)) 


MIXER TISI ES] : BRIER ( SGÆÐIÐKxANDT JAB ) . 


ALS ZAZA eI ATES. NIO, RARA IRA AAA A TES 
=o Matisse , VE MOA, AA RT ROE , HMI Same 
Size—Same Width, %1B12-33Hrzn, 


| Edit Text 


Change Variable Name ... 





Events 






| Align 






Anchor 






Auto Resizing | 
H Same Width 





| Set Default Size 


| Space Around Component... 


| Move Up 
Move Down 





12-33 ESA NB (FAJEEtBS 


Matisse4$ NEED RN St : 


layout. linkSize(SwingConstants.HORIZONTAL, new Component[] (jPasswordField1, jTextFieldl)); 


HEE 8512-1209 VE F £ í UE F3GroupLayout ##fGridBagLayout KWA 
BIENH AIF MS. DEAN BERA BEE FS , (BAL 
o. FIllfERiMatisse 2411, A , XM VERNET RENS], 


FEB 4212-12 groupLayout/FontFrame. java 


package groupLayout; 


import java.awt.Font; 
import java.awt.event.ActionListener: 


import javax.swing.BorderFactory; 
import javax.swing.GroupLayout; 
import javax.swing.JCheckBox; 
import javax.swing.JComboBox; 

10 import javax.swing.JFrame; 

1 import javax.swing.JLabel; 

12 import javax.swing.JScrollPane; 

13 import javax.swing.JTextArea; 

14 import Javax.swing.LayoutStyle; 

15 import javax.swing.SwingConstants; 


O Qo = O < 4 tas Pd) få 


y /* 


18 % A frame that uses a group layout to arrange font selection components. 
19 “/ 

20 public class FontFrame extends JFrame 

n Í 

22 public static final int TEXT ROWS = 10: 

23 public static final int TEXT COLUMNS = 20: 


25 private JComboBox<String> face; 
26 private JComboBox<Integer> size; 
27 private JCheckBox bold; 

28 private JCheckBox italic; 

29 private JScrollPane pane; 

30 private JTextArea sample; 


32 public FontFrame() 


s | ActionListener listener = event -> updateSample(); 

ji // construct components 

I JLabel facelabel = new JLabel('Face: "); 

a face = new JComboBox<>(new String[] í "Serif", "SansSerif", "Monospaced", "Dialog", 
41 "DialogInput" )); 

ë face.addActionListener(listener); 

: JLabel sizeLabel = new JLabel("Size: "); 

N size = new JComboBox<>(new Integer[] { 8, 10, 12, 15, 18, 24, 36, 48 7); 

. size.addActionListener(listener); 

° bold = new JCheckBox ( Bold"); 


52 bold.addActionListener(listener); 


54 italic = new JCheckBox ("Italic"); 


55 1talic.addActionListener (listener); 
56 
57 sample = new JTextArea(TEXT ROWS, TEXT COLUMNS) ; 
58 sample.setText("The quick brown fox jumps over the lazy dog"); 
59 sample.setEditable(false); 
60 sample.setLineWrap(true); 
61 sample.setBorder(BorderFactory.createEtchedBorder()); 
62 
63 pane = new JScrollPane(sample); 
64 
65 GroupLayout layout = new GroupLayout(getContentPane()) ; 
66 setLayout (layout) ; 
67 layout.setHorizontalGroup(layout.createParallelGroup(GroupLayout. Alignment . LEADING) 
68 .addGroup( 
69 layout. createSeguenti a] Group() .addContainerGap() . addGroup( 
70 layout.createParallelGroup(GroupLayout .Alignment . LEADING) . addGroup( 
71 GroupLayout . Alignment . TRAILING, 
72 layout.createSequentialGroup().addGroup( 
73 layout.createParallelGroup(GroupLayout.Alignment. TRAILING) 
74 .addComponent (faceLabel) . addComponent (sizeLabel)) 
75 .addPreferredGap(LayoutStyle.ComponentPlacement . RELATED) 
76 .addGroup( 
77 layout.createParallelGroup( 
78 GroupLayout.Alignment.LEADING, false) 
79 .addComponent (size) .addComponent (face))) 
80 .addComponent (italic) .addComponent (bold) ) .addPreferredGap( 
81 LayoutStyle.ComponentPlacement . RELATED) . addComponent (pane) 
82 .addContai nerGap())) ; 
83 
84 layout.linkSize(SwingConstants.HORIZONTAL, new java.awt.Component[] ( face, size )); 
85 
86 layout. setVerticalGroup(layout.createParallelGroup(GroupLayout Alignment. LEADING) 
87 .addGroup( 
88 layout .createSequentialGroup() . addContai nerGap() .addGroup( 
89 layout.createParallelGroup(GroupLayout.Alignment. LEADING) . addComponent ( 
90 pane, GroupLayout.Alignment.TRAILING).addGroup( 
91 layout.createSequentialGroup() .addGroup( 
92 layout.createParallelGroup(GroupLayout.Alignment. BASELINE) 
93 .addComponent (face) . addComponent (faceLabel)) 
94 .addPreferredGap(LayoutStyle.ComponentPlacement . RELATED) 
95 .addGroup( 
96 layout.createParallelGroup( 
97 CroupLayout.Al1gnment.BASELINE) . addComponent (size) 
98 .addComponent (sizeLabel)) .addPreferredGap( 
99 LayoutStyle.ComponentP] acement. RELATED) . addComponent ( 
100 italic, GroupLayout.DEFAULT SIZE, 
101 GroupLayout.DEFAULT SIZE, Short.MAX VALUE) 
102 .addPreferredGap(LayoutStyle.ComponentP]acement . RELATED) 
103 .addComponent (bold, GroupLayout.DEFAULT SIZE, 
104 GroupLayout.DEFAULT SIZE, Short.MAX VALUE))) 
105 .addContai nerGap())) ; 
106 pack() ; 
mz ] 


109 public void updateSample() 
m | 


111 String fontFace = (String) face.getSelectedIten(); 

112 int fontStyle = (bold.isSelected() ? Font.BOLD : 0) 

113 + (italic.1sSelected() ? Font.ITALIC : 0); 

114 int fontSize = size.getItemAt(size.getSelectedIndex()); 
115 Font font = new Font(fontFace, fontStyle, fontSize): 

116 sample.setFont (font); 

117 sample.repaint(); 
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API 
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API 
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API 
al, . SWing.GroupLayout.SequentialGroup 
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LayoutStyle.ComponentPlacement, 
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3) HERS JK SAJI EMAN, 


frame.setLayout (null); 

JButton ok = new JButton(" OK"); 
frame.add(ok); 

ok.setBounds(10, 10, 30, 15); 
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FEE 12-13 circlelayout/Circlelayout. java 


1 package circleLayout; 
2 
3 import java.awt.*; 


4 
5 fas 

6 “A layout manager that lays out components along a circle. 
7 */ 

s public class CircleLayout implements LayoutManager 
3 1 

10 private int minWidth = 0; 

11 private int minHeight = 0; 

12 private int preferredwidth = 0; 

13 private int preferredHeight = 0; 

14 private boolean sizesSet = false; 

15 private int maxComponentWidth = 0; 

16 private int maxComponentHeight = 0; 


18 public void addLayoutComponent (String name, Component comp) 


19 { 


20 } 

21 

22 public void removeLayoutComponent (Component comp) 
23 í 

24 ) 


26 public void setSizes(Container parent) 


28 if (sizesSet) return; 

29 int n = parent .getComponentCount () ; 

30 

31 preferredwidth = 0; 

32 preferredHeight = 0; 

33 minWidth = 0: 

34 minHeight = 0; 

35 maxComponentWidth = 0; 

36 maxComponentHeight = 0; 

37 

38 // compute the maximum component widths and heights 

39 // and set the preferred size to the sum of the component sizes. 
40 for (int i = 0; i < n; im) 

41 { 

42 Component c = parent.getComponent (1); 

43 if (c.isVisible()) 

44 { 

45 Dimension d = c.getPreferredSize(); 

46 maxComponentWidth = Math.max(maxComponentWidth, d.width); 
47 maxComponentHeight = Math.max(maxComponentHeight, d.height); 


48 preferredWidth += d.width; 


preferredHeight += d.height; 


) 

minWidth = preferredwidth / 2; 
minHeight = preferredHeight / 2; 
sizesSet = true; 


j 


public Dimension preferredLayoutSize(Container parent) 

( 
setSizes(parent); 
Insets insets - parent.getInsets(); 
int width = preferredWidth + insets.left + insets.right; 
int height = preferredHeight + insets.top + insets.bottom; 
return new Dimension(width, height); 


j 


public Dimension minimumLayoutSize(Container parent) 

( 
setSizes(parent); 
Insets insets = parent.getInsets(); 
int width = minWidth + insets.left + insets.right; 
int height = minHeight + insets.top + insets.bottom; 
return new Dimension(width, height); 


] 


public void layoutContainer(Container parent) 


d 


setSizes(parent); 


// compute center of the circle 


Insets insets - parent.getInsets(); 
int containerWidth = parent.getSize().width - insets.left - insets.right; 
int containerHeight = parent.getSize().height - insets.top - insets.bottom; 


int xcenter = insets.left + containerWidth / 2; 
int ycenter = insets.top + containerHeight / 2; 


// compute radius of the circle 


int xradius = (containerWidth - maxComponentWidth) / 2; 
int yradius = (containerHeight - maxComponentHeight) / 2; 
int radius = Math.min(xradius, yradius); 


// lay out components along the circle 


int n = parent.getComponentCount () ; 

for (inti = 0; i < n; i++) 

d 
Component c = parent.getComponent (1); 
if (c.isVisible()) 
d 


double angle = 2 * Math.PI * i / n; 


// center point of component 
int x = xcenter + (int) (Math.cos(angle) * radius); 


106 int y = ycenter + (int) (Math.sin(angle) * radius); 


108 // move component so that its center 1s (Xx, y) 

109 // and its size is its preferred size 

110 Dimension d = c.getPreferredSize(); 

111 c.setBounds(x - d.width / 2, y - d.height / 2, d.width, d.height); 
112 } 

113 } 

114 } 

115 } 


12-14 circleLayout/CircleLayoutFrame. java 


package circleLayout; 


import javax.swing.*; 


1 

2 

4 

ç /** 
6 * A frame that shows buttons arranged along a circle. 
7 * 

s public class CircleLayoutFrame extends JFrame 

9 


10 public CircleLayoutFrame() 


11 d 

12 setLayout (new CircleLayout()); 
13 add(new JButton("Yellow")); 
14 add(new JButton( "Blue ”)): 

15 add(new JButton("Red")); 

16 add(new JButton("Green")); 
17 add(new JButton("Orange")); 
18 add(new JButton("Fuchs1a")); 
19 add(new JButton("Indigo")); 
20 pack () ; 

21 } 

n } 


CD .awt.LayoutManager 1.0 
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REFR;EEB12-15 optionDialog/OptionDialogFrame. java 


package optionDialog; 


import java.awt.*; 
import java.awt.event.*; 
import java.awt.geon.*; 
import java.util.*; 
import javax.swing.*; 


ET um fx unas Ma ka 


BELL 


* A frame that contains settings for selecting various option dialogs. 


di 


public class OptionDialogFrame extends JFrame 


d 


private ButtonPanel typePanel; 

private ButtonPanel messagePanel ; 

private ButtonPanel messageTypePanel ; 

private ButtonPanel optionTypePanel: 

private ButtonPanel optionsPanel; 

private ButtonPanel inputPanel; 

private String messageString = "Message"; 

private Icon messagelcon = new Imagelcon("blue-ball.gif"); 
private Object messageObject = new Date(); 

private Component messageComponent = new SampleComponent(); 


public OptionDialogFrame() 
d 
JPanel gridPanel = new JPanel(); 
gridPanel .setLayout (new GridLayout (2, 3)); 


typePanel = new ButtonPanel("Type", "Message", "Confirm", "Option", "Input"); 
messageTypePanel = new ButtonPanel("Message Type", "ERROR MESSAGE", "INFORMATION MESSAGE", 
"WARNING MESSAGE", "QUESTION MESSAGE", "PLAIN MESSAGE"); 
messagePanel = new ButtonPanel("Message", "String", "Icon", "Component", "Other", 
"Object 1); 
optionTypePanel = new ButtonPanel("Confirm", "DEFAULT OPTION", "YES NO OPTION", 
"YES NO CANCEL OPTION", "OK CANCEL OPTION"); 
optionsPanel = new ButtonPanel ("Option", "String[]", "Icon[]", "Object []"); 
inputPanel = new ButtonPanel("Input", "Text field", "Combo box"); 


gridPanel . add (typePanel) ; 
gridPanel . add (messageTypePanel) ; 
gridPanel .add(messagePanel); 
gridPanel .add(optionTypePanel); 
gridPanel .add(optionsPanel); 
gridPanel .add(inputPanel); 


// add a panel with a Show button 


JPanel showPanel = new JPanel 0): 

JButton showButton = new JButton( Show"); 
showButton.addActionListener(new ShowAction()); 
showPanel . add (showButton); 


add(gridPanel, BorderLayout.CENTER) ; 
add(showPanel, BorderLayout. SOUTH) ; 
pack () ; 

} 


/** 
* Gets the currently selected message. 
* (return a string, icon, component, or object array, depending on the Message panel selection 


ula 
^ 


public Object getMessage() 
( 


String s = messagePanel .getSelection(); 
if (s.equals("String")) return messageString; 


] 


else if (s.equals("Icon")) return messagelcon; 

else if (s.equals("Component")) return messageComponent: 

else if (s.equals("Object[]")) return new Object[] ( messageString, messagelcon, 
messageComponent, messageObject }; 

else if (s.equals("Other")) return messageObject; 

else return null; 


/** 


* Gets the currently selected options. 
* (return an array of strings, icons, or objects, depending on the Option panel selection 


gi 


public Object[] getOptions() 
( 


} 


String s = optionsPanel .getSelection() ; 

if (s.equals("String[]")) return new String[] 1 "Yellow", "Blue", "Red" }; 

else if (s.equals("Icon[]")) return new Icon[] í new ImageIcon( yellow-ball.gif"), 
new Imagelcon('blue-ball.gif"), new ImageIcon("red-ball.gif") y; 

else if (s.eguals("Object[]")) return new Object[] í messageString, messagelcon, 
messageComponent, messageObject y; 

else return null; 


bé 


* Gets the selected message or option type 
* @param panel the Message Type or Confirm panel 
* @return the selected XXX MESSAGE or XXX OPTION constant from the JOptionPane class 


ii 


public int getType(ButtonPanel panel) 


j 


String s = panel .getSelection(); 
try 
d 


return JOptionPane.class.getField(s).getInt(null); 
catch (Exception e) 


return -1; 


j 


fas 


P 


* The action listener for the Show button shows a Confirm, Input, Message, or Option dialog 
* depending on the Type panel selection, 
vi 


rivate class ShowAction implements ActionListener 


public void actionPerformed(ActionEvent event) 
d 
if (typePanel .getSelection() .equals("Confirm")) JOptionPane.showConfirmDialog( 
OptionDialogFrame.this, getMessage(), "Title", getType(optionTypePanel), 
getType(messageTypePanel)); 
else if (typePanel .getSelection().equals("Input")) 


if (inputPanel .getSelection().equals("Text field")) JOptionPane.showInputDialog( 
OptionDialogFrame.this, getMessage(), "Title", getType(messageTypePanel)); 
else JOptionPane.showInputDialog(OptionDialogFrame.this, getMessage(), "Title", 


124 getType(messageTypePanel), null, new String[] ( "Yellow", "Blue", "Red" ), 


125 "Blue"); 

126 

127 else if (typePanel.getSelection() .equals("Message")) JOptionPane.showMessageDialog( 
128 OptionDialogFrame.this, getMessage(), "Title", getType(messageTypePanel)); 
129 else if (typePanel.getSelection().equals("Option")) JOptionPane.showOptionDialog( 
130 OptionDialogFrame.this, getMessage(), "Title", getType(optionTypePanel), 

131 getType(messageTypePanel), null, getOptions(), getOptions()[0]); 

132 } 

vi ] 

134 ) 

135 

136 /** 

137 * A component with a painted surface 

138 */ 


o class SampleComponent extends JComponent 


= 
I» 


141 { 

12 public void paintComponent (Graphics g) 

u Í 

144 Graphics2D g2 = (Graphics2D) g; 

145 Rectangle2D rect = new Rectangle2D.Double(0, 0, getWidth() - 1, getHeight() - 1); 
146 g2.setPaint (Color. YELLOW) ; 


147 g2.fill (rect); 

148 g2.setPaint (Color. BLUE); 
149 g2.draw(rect) ; 

n ] 


12 public Dimension getPreferredSize() 


183 Í 

154 return new Dimension(10, 10): 
155 ] 

156 ] 


En 0212-16 optionDialog/ButtonPanel.java 


package optionDialog; 


import javax.swing.*; 


* A panel with radio buttons inside a titled border. 
"7 


1 

2 

3 

4 

5 /** 
6 

7 

s public class ButtonPanel extends JPanel 
9 


( 
10 private ButtonGroup group; 
11 
12 [** 
13 * Constructs a button panel. 
14 * @param title the title shown in the border 
15 * @param options an array of radio button labels 
16 */ 
17 public ButtonPanel (String title, String... options) 
18 [ 
19 setBorder(BorderFactory.createTitledBorder(BorderFactory.createEtchedBorder(), title)); 


20 setLayout (new BoxLayout(this, BoxLayout.Y AXIS)); 


21 group = new ButtonGroup(); 


23 // make one radio button for each option 

24 for (String option : options) 

25 [ 

26 JRadioButton b = new JRadioButton(option); 
27 b.setActionCommand (option); 

28 add(b); 

29 group.add(b); 

30 b.setSelected(option == options[0]) ; 

31 } 

32 } 

ao fr 

35 * Gets the currently selected option. 

36 * (return the label of the currently selected radio button. 
37 Si 

38 public String getSelection() 

39 í 

40 return group.getSelection().getActionCommand() ; 
41 ) 

à] 


al... swing.JOptionPane 1.2 
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WARNING MESSAGE, QUESTION MESSAGE, PLAIN MESSAGEZ —, 


optionType HW[BZJDEFAULT OPTION, YES NO OPTION. 
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title MANERA PRA TER, 


messageType HWE/JERROR MESSAGE, INFORMATION MESSAGE, 


WARNING MESSAGE, QUESTION MESSAGE, PLAIN MESSAGEZ —, 


optionType HWÍBZJDEFAULT OPTION, YES NO OPTION, 


YES NO CANCEL OPTION, OK CANCEL OPTIONZ —, 
icon RFE EEKTHJENA. 
options —4BiEIN (WEES. Eina). 
default =3WSFP HJEMME. 


RI MASTERS AP ABE A Wl ( ADJ RET EME AAA ERE 
A). REAPSASNSIF ; URAFGSNERBEINU1L, 


5% : parent ZH ( FJLIJInull ) . 


message BEER (ALES, Elin HFa NYERE 
NA). 


title Xji&fEERERI-HHHJSERIRR. 


messageType HW(ÉJJERROR_MESSAGE. INFORMATION MESSAGE, 


WARNING MESSAGE, QUESTION MESSAGE, PLAIN MESSAGEZ =, 
icon AFU vo ESRB ES ER. 
values ZEZEG HERE RAJ—2HE. 


default "ES FHPEJENAE. 


12.7.2 BÆRE 


ELA, ÍM SE JoptionPane KE NA FANGE, ADR 
al AFI HBX NITE. 


FA Ab...est OX 


Core Java 


By Cay Horstmann 
| OK | 


2112-38 About Wim 





123307 NINE. SARA ini, ET 
FE FESTE. 


FE SCHU — NE , FEM ID ialogirt Nè. ku ee Ier 
JFramefyria&ze—H. Butt : 


1) AAA, VÅRE ID a Loes, 
2 ) MIMTREVNAP AA. 

RK Se 

4) i? EDS EB A IN 


AREA, AENA A NES (owner frame). NIGERIA 
HE. 


TEE e ERNEST US, VIRA ARE ERA null , BANI H— 
“EVER ATA 


WSL EWI IELTS EA , WAS re PRE OE ORME. TEN 
IPERS RGA , MARIO AEE FHEE ARIN A REA (fè 
AMERO). FI SIb) LERENA E, AA, WR 
AE SAA FA TERE FRA ES ERE SS UM HSC E. 


El: : fEJava SE 6rH , ARTEMISA, ME HRI AE 
ARTE KÈ” SÈL. fiti, ERA ANA EA AR ASC 
BONE. RIERA Y ABR DAI, FERRARA , RO MAX 
(ERY , RP PARE STENE IH, LETAN SEL Sra KA “IA 

å ED. LEBE NETTS TM EDD lau age , GIM, NIasstPHYapplet 
51%, ARENAS ANNA : 


WWW.oracle.com/technetwork/articles/javase/modality-137604.html, 


NE 


public AboutDialog extends JDialog 
public AboutDialog(JFrame owner) 
{ 


super(owner, "About DialogTest", true); 

add(new JLabel( 
"<html »«hl»«i»Core Java</1></hl><hr>By Cay Horstmann</html>"), 
BorderLayout.CENTER) ; 


JPanel panel = new JPanel(); 


JButton ok = new JButton("OK"); 


ok.addActionListener(event -» setVisible(false)); 
panel . add (ok) ; 

add(panel, BorderLayout. SOUTH) ; 

setSize(250, 150): 


IEA URS , REFS ANS RPA , TERME ANJE E RARA, HAA 
FREIE SIM, PAINE I TRER), 


AINA, FEET ER , FAECAL : 


JDialog dialog = new AboutDialog(this); 
dialog. setVisible(true): 


TIRE, TE FIBER SH, RES — RHE, FICE AR A4aboutiz 
tH , &BHILAER &TEFHU. 


if (dialog == null) // first time 
dialog = new AboutDialog(this); 
dialog.setVisible(true); 


SAP ATOH , TREKT. TAEK RHA Ph 
fa : 


ok.addActionListener(event -> setVisible(false)); 


SARAH Los ele CT HEET , WSR ELK, SJIFrame—H , BILA 


#fsetDefaultCloseOperation hi ik ATA MIS. 
FEFPIBER12 -17 FEED. EF 12-18 NS ITER. 


FEE 12-17 dialog/DialogFrame. java 


package dialog; 


import javax.swing.JFrame; 
import javax.swing.JMenu; 
import javax.swing.JMenuBar; 
import javax.swing.JMenuItem; 


/** 
* A frame with a menu whose File-»About action shows a dialog. 
1o */ 
1 public class DialogFrame extends JFrame 
p { 
3 private static final int DEFAULT WIDTH = 300; 
14 private static final int DEFAULT HEIGHT = 200; 
15 private AboutDialog dialog; 


un Qo = O AA < ns ú 


17 public DialogFrame() 


18 í 

19 setSize(DEFAULT_WIDTH, DEFAULT_HEIGHT); 

20 

21 // Construct a File menu. 

22 

23 JMenuBar menuBar = new JMenuBar(); 

24 setJMenuBar (menuBar) ; 

25 JMenu fileMenu = new JMenu("File"); 

26 menuBar.add(fileMenu); 

N 

28 // Add About and Exit menu items. 

29 

30 // The About item shows the About dialog. 

31 

32 JMenuItem aboutItem = new JMenuItem("About"); 
33 aboutItem.addActionListener(event -> 1 

34 if (dialog == null) // first time 

35 dialog = new AboutDialog(DialogFrame.this); 
36 dialog.setVisible(true); // pop up dialog 
37 }); 

38 fileMenu.add(aboutItem): 

39 

40 // The Exit item exits the program. 

41 

42 JMenuItem exitItem = new JMenuItem( Exit"); 
43 exitItem.addActionListener(event -> System.exit(0)); 
44 fileMenu.add(exitItem): 

45 } 

46 + 


2512-18 dialog/AboutDialog. java 


package dialog; 
import java.awt.BorderLayout; 


import javax.swing.JButton; 
import javax.swing.JDialog; 
import javax.swing.JFrame; 
import javax.swing.JLabel: 
import javax.swing.JPanel; 


OD o “y cC tu d» Ww m He 


u /** 
i “A sample modal dialog that displays a message and waits for the user to click the OK button. 
ü "Sr 


14 public class AboutDialog extends JDialog 


5 Å 

16 public AboutDialog(JFrame owner) 

17 [ 

18 super(owner, "About DialogTest", true); 
19 

20 // add HTML label to center 

21 

22 add( 

23 new JLabel ( 

T "<html><hl><i>Core Java</1></hl><hr>By Cay Horstmann</html>"), 
25 BorderLayout CENTER) ; 

26 

27 // OK button closes the dialog 

28 

29 JButton ok = new JButton("OK"); 

30 ok.addActionListener(event -> setVisible(false)); 
31 

32 // add OK button to southern border 

33 

34 JPanel panel = new JPanel (); 

35 panel add(ok) ; 

36 add(panel, BorderLayout. SOUTH) ; 

37 

38 pack(); 

39 ) 

40 } 


javax.swing.JDialog 1.2 





KAT NIE. EA DIAS HD ett bt MA, ERA NAN. 
BIN parent XJji&TEIH ANNE 


title IAEA 


modal true ARRIAN IAE (RIA MEERA ) 


12.7.3 UESTIR 


ERE AAA ADA APA (ERA, HIMAS] , EXE 
SAP SIE : HUMLE , Mala setVisible (true ) SEE LETI 
E. ME, AUNTIE MEINE. 


E— PFADEd12-39BrzRBHJXJidfE , PILA RASA (SP SURG ELMER r 11 


ÅRA. 


DataExchangeTest 


P Connect 


Password: +... | 





12-39 BNE 
XENI ZTE A EA A. VIRD , RGIMEFFRYPasswordChooser3S42 
fET—TPsetuser Fik , PRAGA (ENE NESE : 


public void setUser(User u) 


username. setText(u.getName()); 


—HAiSET SME (WRA) , OLA HsetVisible (true ) LLA EErEE 
FAL. 


SAISFBF MAA , mkia CanceljkiH, IXPA-MREHAY eR A 
setVisible ( false ) 1 Fylysetvisible (true) BJUSFH, Sat HP teur 
CAE. MERE NES ANER, HAVRE NG 
(E, BUSSES or. ARI, , Ki FIL f XjsetVisible ( true ) MAR. 


EEA PETER FØR DWIEtEZAJ, —BEUSHisetVisible (true ) jH. X 
HØTT SUSI ONE. 


fò EAT DI E KONTE, BERRA. EOS PIR fokis, EX] 
IANERARZ Alé false, AAO HAAS FUL Cine true, KIF, Ri 
ALAM EPR. 


El ` TORI EEG ARO BARE ST. KRANIER , Val 
FdsetVisible ( true ) HAIEZ , WANAE LA, AEA MAT. UR 
PGE STRUER AN, HAO , AENA PHI 
HIS Sin Tes 


PEP AR BIN TRA ABIZE. Cie P JDialogXjZRHJ , FEIET 
HESTER. (Re, HRS FAT , MATERA Z MHA BIER , ALÈ 
FER MIT EN BE BAER , MRE MIePasswordChooserxyRR 
Hj. 


A MIE1LPasswordChooseri JPanel, MANE ÆIDialog , ft 
showDialog73;A HA EEMJDialogXjZm : 


public boolean showDialog(Frame owner, String title) 
ok = false; 
if (dialog == null || dialog.getOwner() != owner) 
d 


dialog = new JDialog(owner, true); 
dialog.add(this); 
dialog.pack(); 


dialog.setTitle(title); 
dialog.setVisible(true) ; 
return ok; 


} 
ER, Ltowner FF nu1 l EZEK. 
PIL AH SMA. AV, Ee ET A e OT HA. FI (EE parent 28 
(Fo LARSA SENE. HAR: 


Frame owner; 
if (parent instanceof Frame) 
owner = (Frame) parent; 
else 
owner = (Frame) SwingUtilities.getAncestorOfClass(Frame.class, parent); 


TE RØE HER MHARA. JOoptionPaneZStb[s Æ y LEAVE) 


(SEX WESEL RIH, KAHIT NEE (TEKS WE" SAA 
ENTER ) MEME í E. SAVA PZ THIS SS HIMAL BRA ss ler, 


DMA ERR ET (root pane ) KILEMA Fee : 


dialog.getRootPane() .setDefaul tButton(okButton) ; 


AN REE, Æ NAM Ao TAES YÈ. FEIEREN 
TIMER RRA. MRAZ AREA. 


155412 - 19818 FANER , IX NERE AI EA a. FEE 


12-2028 H 7 XJ iE TES, 


1512-19 dataExchange/DataExchangeFrame. java 


package dataExchange; 


import java.awt.*; 
import java.awt.event.*; 
import javax.swing.*; 


/** 
* A frame with a menu whose File-»Connect action shows a password dialog. 
zi 

10 public class DataExchangeFrame extends JFrame 

u 1 

12 public static final int TEXT ROWS = 20: 

13 public static final int TEXT COLUMNS = 40; 

14 private PasswordChooser dialog = null; 

15 private JTextArea textArea; 


w c^» ~J = a — Las Pd p 


17 public DataExchangeFrame() 


18 { 

19 // construct a File menu 

20 

21 JMenuBar mbar = new JMenuBar(); 

22 setJMenuBar (mbar) ; 

23 JMenu fileMenu = new JMenu("File"): 

24 mbar.add(fileMenu); 

25 

26 // add Connect and Exit menu items 

27 

28 JMenuItem connectItem = new JMenuItem("Connect"); 
29 connectItem.addActionListener(new ConnectAction()); 


30 fi leMenu.add(connectItem) ; 


32 // The Exit item exits the program 


34 JMenuItem exitItem = new JMenuItem( Exit"); 
35 exitItem.addActionListener(event -> System.ex1t(0)); 
36 fileMenu.add(exitItem); 
37 
38 textArea = new JTextArea(TEXT ROWS, TEXT COLUMNS); 
39 add(new JScrollPane(textArea), BorderLayout.CENTER); 
40 pack(); 
41 } 
42 
43 [** 
44 * The Connect action pops up the password dialog. 
45 Er 
46 private class ConnectAction implements ActionListener 
2 (í 
48 public void actionPerformed(ActionEvent event) 
49 { 
50 // if first time, construct dialog 
51 
52 if (dialog == null) dialog = new PasswordChooser(); 
53 
54 // set default values 
55 dialog.setUser(new User("yourname", null)); 
56 
57 // pop up dialog 
58 if (dialog.showDialog(DataExchangeFrame.this, "Connect")) 
59 
60 // 1f accepted, retrieve user input 
61 User u = dialog.getUser(); 
62 textArea.append("user name = " + u.getName() + ", password = " 
63 + (new String(u.getPassword())) + "\n"); 
64 } 
65 } 
66 ] 
67 ] 


1512-20 dataExchange/PasswordChooser.java 


O co = c Vi d WV Py LE 


10 


package dataExchange; 


import java.awt.BorderLayout; 
import java.awt.Component; 
import java.awt.Frame; 

import java.awt.GridLayout; 


import javax.swing.JButton; 

import javax.swing.JDialog; 

import javax.swing.JLabel; 

import javax.swing.JPanel; 

import javax.swing.JPasswordField; 
import javax.swing.JTextField; 
import javax.swing.SwingUtilities; 


/** 
* A password chooser that is shown inside a dialog 
pi 
public class PasswordChooser extends JPanel 
d 
private JTextField username; 
private JPasswordField password; 
private JButton okButton; 
private boolean ok; 
private JDialog dialog; 


public PasswordChooser () 


( 
setLayout (new BorderLayout ()) ; 


// construct a panel with user name and password fields 


JPanel panel = new JPanel(); 

panel .setLayout (new GridLayout(2, 2)); 
panel.add(new JLabel ("User name:")); 
panel.add(username = new JTextField("")); 
panel ,add(new JLabel ("Password:")); 
panel.add(password = new JPasswordField("")); 
add(panel, BorderLayout.CENTER); 


// create Ok and Cancel buttons that terminate the dialog 


okButton = new JButton("Ok"); 
okButton.addActionListener(event -> í 
ok = true: 
dialog.setVisible(false); 

}); 


JButton cancelButton = new JButton("Cancel"); 
cancel Button.addActionListener(event -> dialog.setVisible(false)); 


// add buttons to southern border 


JPanel buttonPanel = new JPanel 0): 

buttonPanel . add (okButton); 

buttonPane] . add (cancelButton) ; 

add(buttonPanel, BorderLayout.SOUTH); 
) 


/** 
* Sets the dialog defaults. 


* (iparam u the default user information 
ki 


public void setUser(User u) 
( 
) 


/** 


username. SetText(u.getName()) ; 


* Gets the dialog entries. 
* return a User object whose state represents the dialog entries 
si 
public User getUser() 
( 
return new User(username.getText(), password .getPassword()); 


j 


/** 
* Show the chooser panel in a dialog 
* (iparam parent a component in the owner frame or null 
* @param title the dialog window title 
Ej 


public boolean showDialog(Component parent, String title) 
ok = false; 
// locate the owner frame 
Frame owner = null; 
if (parent instanceof Frame) 
owner = (Frame) parent; 
else 
owner = (Frame) SwingUtilities.getAncestorOfClass(Frame.class, parent); 


// if first time, or if owner has changed, make new dialog 


97 if (dialog == null || dialog.getOwner() != owner) 
93 í 


99 dialog = new JDialog(owner, true); 
100 dialog.add(this); 

101 dialog.getRootPane().setDefaultButton(okButton); 
102 dialog.pack(); 

103 ] 

104 

105 // set title and show dialog 

106 

107 dialog.setTitle(title); 

108 dialog.setVisible(true); 

109 return ok; 

10 } 

1 ) 


API 
al... swing.SwingUtilities 1.2 


IR PATH HAIR Gå. STE DE Fi 


API 
javax.swing.JComponent 1.2 


AS EE ID AMHRA URIX METAS SEME null, 


> 


H 


javax.swing.JRootPane 1.2 

SER EMEA ENA TEH, GENRE, FERSKE null. 
A a. swing. JButton 1.2 

MPG TED SSC DESSERT LH , JRIEItrue. 

12.7.4 Xia 


Sm MAE, BRE TITANES. SCPE RTT 
BRS MER, ol IP AZAKA , SERIER SH. MIFENEEN 


3L, (AG , swing 42447 JFileChooserð , WIN BAO NYARE, 
FINNS Att BE FEAT ATE A 14, IFileChooseræNETN 
TAE. 4, JFileChooser AFA ÆJDialog ÆT, FEAR 
showOpenDialog , MANÆlHÆsetvisible ( true ) RITA XA FATE, KA 
Jel FishowSaveDialog RIA FAAA FAINNE. KAKO TAAS 
OpenEkÉSave, WoA HH showDialog] AII RHEI. E12-40Æ tu 
TELEN. 


_ Open File X 


File Name: ~ [books /cj8 
Files of Type: |All Files x 





12-40 VINGE 
FEE VASE BEA FARGE ANTE : 


1) #N—(NJFileChooserX]5:. “=FIDialogèSBJf4iS#SAE], CARA ESA 
f. TRES NER PSAP ess. GAN : 


JFileChooser chooser = new JFileChooser(); 


O25 : ERFH— "1 Meee RE MRA , ERAÆæJFileChooserfy 
(Sessa). Halle HWindowsl , APRI TIRS MIX ESHU 
F. 


2 ) JiFBdsetCurrentDirectory73;AixE-ABUER. Mn, (EFESBUHJ L EE] : 


chooser.setCurrentDirectory(new File”. )); 
SER File JR. File VRE L HJ RER, KER ERA 


letWigasFile (String fileName ) BÉBER;— TITLE RAI NF LNR 
BIR], 


3 ) MRE NEED HA PI FEH JAMA TA , IH (EFHsetSelectedFileJaižiH 
{FB : 


chooser.setSelectedFile(new File(filename)); 


4) UR NIF FETE PEE T ME, SSERUSFHsetMultiSelectionEnabled 
Fik. SÅ, ICON. 


chooser.setMultiSelectionEnabled(true): 


5 ) MENER RESA (0, RET ES. gi fit) , = 
EEUU, MERECIDO. 


6) ELM F , PRA PAREN. MURA EEE, FE 
FHsetFileSelectionModeJajA, BABY : JFileChooser.FILES ONLY ( ERA 


få) , JFileChooser.DIRECTORIES ONLY 


JFileChooser.FILES AND DIRECTORIES, 


7 ) HÆ showOpenDialogak4showSaveDialogFjiA TRIGE. VAN RI EG 


HH AT : 


int result = chooser.showOpenDialog(parent); 


BYE 
int result = chooser.showSaveDialog(parent); 
XERAL TAST MA al. Rå ANS BEKI. 


tERILUAIAshowDialogAòik , HAS NEHA NAH : 


int result = chooser.showDialog(parent, "Select^); 


KAFA A BREE STIER ARENA. KETUA 
JFileChooser.APPROVE OPTION, JFileChooser.CANCEL OPTIONS 


JFileChooser.ERROR OPTION, 


8 ) JiFBgetselectedFile( ) Ek igetSelectedFiles ( ) HARKEN PEA 
MEG MAH. RETIRE] T M PIEssvsIBMXHIZ. MIRE SEM 
FRAT, PINA HgetPath5izd. ARI: 


String filename = chooser.getSelectedFile().getPath(); 


(EA Eh , DUSTER, AKOTE TE FEAR Ð 
BAE. BI. BEARER. PINSAN 
BRETTES. gi FÜSSE , HE, AAA RAO 
ENUE , hH “SIFER . AT, RATES INS, NEAR AE 


IPFGENRNIH , J RAMLET. jpgzké. jpeg. SENTIMOS RA a 
EC , ATA SAP SA LAN AREER, FEE 
— MEN IL AAZZSjavax. swing. filechooser.FileFilter9Xj$. VÆRRE 
FNISE KASE. RA MERE BITT RAZ MRK. 


aR SABER , AAN FBI: AJ LIJE ZETA MIHE EMA JESE TA LS 
ATEN KARINA. HE, AASA, RES 
FileFilter83 PHI DABA : 


public boolean accept(File f): 
public String getDescription(); 


BAS PE, BONAIRE TE e IE 
PET FREE AMS S. 


El : java. iot)rPES— T 7oXBJFileFilterfzL], RARA : 
boolean accept (File f), FilezérHBÉglistFiles7j;ZAJHd CEAR PAIA 
(Ft. RAJAA Swingin e JH AT RiR DIELI , BEER Java [EI T 
SR, BES UNERDIA NAS AA Dien ESTER Yo. 


EE AE SA javax.iofižiljavax.swing.filechooserflr pKa ER PRIA 
RU, Bel HH ge FG Njavax.swing.filechooser.FileFilter , MAESESN 


javax.swing.filechooser.*, 


— BA TVFAIR , Win] LAJSFBSJFileChooserzérBHysetFileFilter73;Z , 
RH Dajmo TREN a Ed 


chooser.setFileFilter(new FileNameExtensionFilter("Image files”, "gif", "3pg")); 


TUI Ce RS eS : 


chooser.addChoosableFileFilter(filter1): 
chooser.addChoosableFileFilter(filter2): 


FFSJL MAHE DEE SE PENERE. TEMMET , All files 
TESS DÆ DIM TASTER, MÆ MRSS REA ERR NEFINAFSE 
Fo NE BEEN RAISE. Am , WRAHA files, 
Se AIH : 


chooser. setAcceptAl TA leFilterUsed(false) 


O... KOREA MARE AA SER LER NUDE, NÆS AR : 


chooser.resetChoosableFilters() 


LAF ETL ME SD LI as BUTSPA|H M. ees 


Be , ET GRS AE NHH HSE BEA HEAR 
Ni, A TA MENA BM A 
ANA. ME MAREA. BEREN, A ml <I FE 
fett. ÆA, E RES HR GEBE , HESTE CDN 
(ENE. SEJ BeFileviewjfsEdBu PES TITA : 





Icon getIcon(File f); 

String getName(File f); 

String getDescription(File f); 
String getTypeDescription(File f); 
Boolean isTraversable(File f); 


Ala , WiFisetFileView73; AMAR eM ies, 


MH tes E AA RAKE DA. MAARTE Y 


TEMA null, BAKI FIE S ADIWEAJENA FE, BAHA 
HARUS , HARAPAN BERE) TAHI LIE 


MII Trauer sable DARRE EATA ra NAKIT IA 
MAR. TA, ix 7 jAiRlEi — NBooleanX]5 , mAZbooleaniè. FRU 
ARK , (BSEE E1875 ERRE ERNA , ViREINnull, MH 
ESTE. ROR , IX NDA AA Boolean Sean NAS 
AEE : Å ( Boolean.TRUE ) , (R ( Boolean.FALSE ) HÆK (null), 


ETE TMERR AE., SM (ULE NM AUNAR, IX PRG 
K MEN. ALAR AIX SRAM AEE ERE, 


class FileIconView extends FileView 
private FileFilter filter; 
private Icon icon; 
public FileIconView(FileFilter aFilter, Icon anIcon) 
filter = aFilter; 
icon = anIcon; 
) 
public Icon getIcon(File f) 
if ('f.isDirectoryQ && filter.accept(f)) 
return icon; 
else return null: 


j 
} 


aJLWAPBsetFileView AA AANNAME FS MITT : 


chooser.setFileView(new FileIconView(filter, 
new Imagelcon("palette.g1f"))); 


SAIS LE filter PE VHS KITA BARENE , HEBER MIT 
NAKITA. RAM , BAT LAER SM Fer GEN HA 


VSEH, 
G::- : FILE] —————— 


ExampleFileViewžE, ENE Aa Ma SSS BAKE. 


Be , FLAG TÍN FBF ERASE. BA, 2112-4117 HET 
MI RA I “SPR. IX NMR E FIE. 


Look In: |Æ ImageViewer x = 


Lo Marhematles 
& 


kad nakar S alemra 
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2112-41 en DCD EX BTE 


Fa E A] Sswing2B44. AX zr , 1 JLabel, ARE AM 
KISIRI AI BARTS IN 
class ImagePreviewer extends JLabel 


public ImagePreviewer(JFileChooser chooser) 


setPreferredSize(new Dimension(100, 100)): 


setBorder(BorderFactory.createEtchedBorder()); 


public void loadImage(File f) 
( 


Imagelcon icon = new Imagelcon(f.getPath()); 
if(icon.getIconWidth() > getWidth()) 
icon = new ImageIcon(icon.getImage().getScaledInstance( 
getWidth(), -1, Image.SCALE DEFAULT)); 
setIcon(icon); 
repaint(); 


AR Mt , BIGAA ij EF lah MER BAE. (Hrast 
FA 7JavaBeansfllål. SERERE , CPSs eSATA in DT 
BS. OUE RET TEN, TILE 2ePropertyChangeListenerisrg. Å 
PST TI BEN T Vl. TERESITA EBA] : 


chooser.addPropertyChangelistener(event -> í 
if (event.getPropertyName() == JFileChooser.SELECTED FILE CHANGED PROPERTY) 


( 
File newFile = (File) event.getNewValue(); 
// update the accessory 


IX IA , OER CAS ME ImagePreviewer 525TH. 


RR 12-21 ~ ERRE 12 - 23X72 PW Imagevi ener ERAN f —xEHJIZ PX. 
WBE AY AMAT LESE Y she. 


TFEFEjBGEB12-21 fileChooser/ImageViewerFrame. java 


MI 9 nx O h & c FV pa 


package fileChooser; 
import java.10."; 


import javax.swing.*; 
import javax.swing.filechooser.*; 
import javax.swing.filechooser.FileFilter; 


fès 
“ A frame that has a menu for loading an image and a display area for the 
“ loaded image. 
på å 
public class ImageViewerFrame extends JFrame 
( 
private static final int DEFAULT WIDTH = 300; 
private static final int DEFAULT HEIGHT = 400; 
private JLabel label; 
private JFileChooser chooser; 


public ImageViewerFrame() 


d 


setSize(DEFAULT WIDTH, DEFAULT HEIGHT) ; 


// set up menu bar 
JMenuBar menuBar = new JMenuBar(); 
setJMenuBar (menuBar) ; 


JMenu menu = new JMenu( File"); 
menuBar.add (menu); 


JMenuItem openItem = new JMenuItem("Open"); 

menu. add(openItem) ; 

openItem.addActionListener(event -> í 
chooser.setCurrentDi rectory(new File(".")); 


// show file chooser dialog 
int result = chooser. showOpenDialog(ImageViewerFrame. this) ; 


// if image file accepted, set it as icon of the label 
if (result == JFileChooser.APPROVE OPTION) 


{ 
String name = chooser.getSelectedFile().getPath(); 
label.setIcon(new ImageIcon(name)) ; 
pack() ; 
} 
h; 


JMenultem exitItem < new JMenultem("Exit"); 
menu.add(exi tItem); 
exitItem.addActionListener(event -» System.ex1t(0)); 


// use a label to display the images 
label = new JLabel (O; 
add(label); 


// set up file chooser 
chooser = new JFileChooser(); 


// accept all image files ending with .jpg, .jpeg, .gif 
FileFilter filter = new FileNameExtensionFilter( 

"Image files", "jpg", "jpeg", "gif ); 
chooser.setFileFilter(filter); 
chooser.setAccessory(new ImagePreviewer(chooser)); 


chooser.setFileView(new FileIconView(filter, new ImageIcon("palette.gif"))); 


FEE 12-22 fileChooser/ImagePreviewer. java 


«m wo Fa taa PG pa 


package fileChooser: 


import java.awt.*; 
import java.10."; 


import javax.swing.*; 


* A file chooser accessory that previews images. 


1 public class ImagePreviewer extends JLabel 


2 4 


* Constructs an ImagePreviewer. 
* (param chooser the file chooser whose property changes trigger an image 


change in this previewer 


public ImagePreviewer(JFileChooser chooser) 


setPreferredSize(new Dimension(100, 100)); 
setBorder(BorderFactory.createEtchedBorder()) ; 


chooser.addPropertyChangeListener(event -> í 
if (event.getPropertyName() == JFileChooser.SELECTED FILE CHANGED PROPERTY) 


// the user has selected a new file 
File f = (File) event.getNewValue(); 
if (f == null) 

d 


setIcon(null): 
return; 


) 


34 // read the image into an icon 


35 ImageIcon icon = new ImageIcon(f.getPath()); 

36 

37 // if the icon is too large to fit, scale it 

38 if (icon.getIconWidth() > getWidth()) 

39 icon = new ImageIcon(icon.getImage().getScaledInstance( 
40 getWidth(), -1, Image.SCALE DEFAULT)); 
41 

42 setIcon(icon); 

43 ] 

44 Ð 

45 ] 

46 ] 


1512-23 fileChooser/FileIconView. java 


package fileChooser; 


import java.10.*; 

import javax.swing.*; 

import javax.swing.filechooser.*; 

import javax.swing.filechooser.FileFilter; 


** 

* A file view that displays an icon for all files that match a file filter. 
MN 

1 public class FileIconView extends FileView 


p í 


13 private FileFilter filter; 


o c» å ov n pag tas ra hs 


he 
Ð 


14 private Icon 1con; 


16 [** 
y * Constructs a FileIconView. 

18 * @param aFilter a file filter--all files that this filter accepts will be shown 
19 * with the icon. 

20 * @param anIcon--the icon shown with all accepted files. 

n vd 

22 public FileIconView(FileFilter aFilter, Icon anIcon) 

23 [ 

24 filter = aFilter; 

25 icon = anIcon; 

26 } 

27 

28 public Icon getIcon(File f) 

29 { 

30 if (!f.isDirectory() && filter.accept(f)) return icon; 

31 else return null: 

32 } 

3 } 


KA swing.JFileChooser 1.2 


BIKE PE AB T SERRA FEET AE. 
Me SCAT EW We El se, 


SE ÆNDER SEM AFG. 


SERPA, Collet (BA) , ROLES, HAS AMB 
HAILE, mode žšžiHJEV(EHJLlJEJFileChooser.FILES ONLY, 


JFileChooser.DIRECTORIES ONLYFHJFileChooser. FILES AND DIRECTORIESZ 


Dada Open , Savesk BapproveButtonText SRAM , FAKE 
APPROVE OPTION, CANCEL OPTION ( SAN FRAP IFE AREA BATT ATLETE ) 
EkZ4ERROR. OPTION (MR REAR). 


SKE FER — NIELS NIE (MRAZ AEM , null), 


IKE Xt XE ES. PrBSibfilter.acceptixIgItrueB S FASCE 
zh, HERE NIE eI eee KH, 


ASCP es NIE RI eI eee KH, 
Ea a EPA BEAT) filesiljišaš, 
Aroa løe. ERAEAll filesi stir A, AMENAZA, 


iste SICA RT. 


ME — NIHF. 


API 
al... swing.filechooser.FileFilter 1.2 
AN FS vi res OT RANA, iR[altrue. 


BRASA AA DER, MIRO , Image files (*.gif, *.jpeg). 


API 
al... swing.filechooser.FileNameExtensionFiler 6 


AUEREN rise, DOOR TE f UR ZAHTE BSE 
AARON RFT. 


API 
al... swing.filechooser.FileView 1.2 


RENFEN , Brånull, ARXA ARE]. getName ( ) , 


RE] AHIT TEA, skanull, GIN, RAHIM vm, 8BZA3XCT 7374 HJ 
Bex [BIER AR 
WRIBISC FFAS AYA eee. MIRO , UNS FÆHTMLIGE , BRAK T 72728 BER 


[F]Hypertext document FFE, 


RENEE , eA null, GR , MRFBIPEGISY , BBZA3XT 737A GIE 
SEBEJ, 


MAAARI ILAA , 1R[EBoolean.TRUE, "USECH LES 
Ei, ABA NAG PJBEM IH false, EBrBHFileview73;A— E , IX 737A ÐA] 


SGRIEnull ATEN 
12.7.5 Bees 


AV SAR , NSR EPLER EE MASARA AAH, MIS 
ARSACARSE. HER AE LE OMAR TS Bot ES FBBJXJURE : Gel 
HRA/EJlEJ, ERÈ FØRES. RET RA TAB ` ERRATA 
EME SA EAN UTAN AM SE, HEAR ALME 2 AI HER 


Ze, 


BRS V Fica?) Swing fælt Troes —JIColorChooser ( UE12-42 ~ 
112-44). FILA RIX NGA. SJFileChooser— , ARBs 
ÆT HIF, DA DIMME , BET OST ATO SSBS HEIN 
TATEJI A. 


D Set background 








Preview 





12-43 BüteXcHEESHJHSBERTE 


M Set background 


Preview 





12-44 HEAR A 


IER CADA T ASA Fen Bees EAR : 


Color selectedColor = JColorChooser.showDialog(parent,title, initialColor); 


FN, BATA RATE, FER : 


ENIX Pe Ui SPE IRTE. SAR ROKER , DAENS AHE 
MIX PLAT ASHEN 


chooser = new JColorChooser(); 

dialog = JColorChooser.createDialog( 
parent, 
"Background Color", 

false /* not modal */, 

chooser, 

event -> setBackground(chooser.getColor()), 

null /* no Cancel button listener “/): 


TVE A E ENE 
PE, AA DT gelt E Dres : 


chooser.getSelectionModel () .addChangeL1 stener(event -> | 
do something with chooser.getColor(); 


3); 
EXEN F , MENA HEHE HAJOK Cancel Sti AB). JUAN 


REMERA ER : 


dialog = new JDialog(parent, false /* not modal */); 
dialog.add(chooser); 
dialog.pack() ; 


55812 - 20 TE JET f SPREE. WER Model ( text ) RA, WE 
EE NAG Bede ASS AEF. UA idModaless ( HE) $&5H , WS 
(SR NINE. MA RA rati AE EH JOKJ HAI , EA ZAR. All 
mitImmediatefZih, PESA NGARAN IE. REVE [Xi 
ETR NAG , ERA SR ZB ER. 


1512-24 colorChooser/ColorChooserPanel. java 


package colorChooser; 


import java.awt.Color; 

import java.awt.Frame; 

import java.awt.event.ActionEvent; 
import java.awt.event. ActionListener; 





d e "a < tas mo ma 


$ import javax.swing.JButton; 

y import javax.swing.JColorChooser; 
10 import javax.swing.JDialog; 

11 import Javax.swing.JPanel ; 





/** 


* A panel with buttons to pop up three types of color choosers 


NÅ 


public 


class ColorChooserPanel extends JPanel 


public ColorChooserPanel () 


d 


j 


ju 


JButton modalButton = new JButton("Modal"); 
modalButton.addActionListener(new ModalListener()); 
add (modal Button); 


JButton modelessButton = new JButton("Modeless"); 
modelessButton.addActionListener(new ModelessListener()); 
add (modelessButton); 


JButton immediateButton = new JButton("Immediate"); 
immedi ateButton.addActionListener(new Immediatelistener()); 
add(immediateButton): 


* This listener pops up a modal color chooser 


* 
pri 


d 


/** 


* This listener pops up a modeless color chooser. The panel color is changed when the user 


* 


" 


pri 


d 


vate class ModalListener implements ActionListener 


public void actionPerformed(ActionEvent event) 


d 
Color defaultColor = getBackground(); 


Color selected = JColorChooser.showDialog(ColorChooserPanel.this, "Set background", 


defaultColor); 
1f (selected != null) setBackground(selected); 
) 


clicks the OK button. 
vate class ModelessListener implements ActionListener 


private JDialog dialog; 
private JColorChooser chooser; 


public ModelessListener() 
( 
chooser = new JColorChooser(); 
dialog = JColorChooser.createDialog(ColorChooserPanel.this, 
false /* not modal */, chooser, 
event -> setBackground(chooser.getColor()), 
null /* no Cancel button listener */); 


) 


public void actionPerformed(ActionEvent event) 
( 
chooser.setColor(getBackground()); 
dialog.setVisible(true); 


"Background Color”, 


69 } 


70 } 

71 

72 pe 

73 * This listener pops up a modeless color chooser. The panel color is changed immediately when 
74 * the user picks a new color. 

75 di 

76 private class Immediatelistener implements ActionListener 
17 { 

78 private JDialog dialog; 

79 private JColorChooser chooser; 

80 

8 public ImmediateListener() 

g í 

83 chooser = new JColorChooser(); 

84 chooser.getSelectionModel ().addChangelistener ( 

85 event -> setBackground(chooser.getColor())); 
36 

87 dialog = new JDialog((Frame) null, false /* not modal */); 
88 dialog.add(chooser) ; 

89 dialog.pack(); 

90 } 

91 

92 public void actionPerformed(ActionEvent event) 

93 { 

94 chooser.setColor(getBackground()); 

95 dialog. setVisible(true): 

96 } 

97 } 

95 } 


——— 1.2 
ME MINE JA EA. 
ANA RIN. 
TT EE 


BW: parent Welt nt LBB 


N 


title SETE ESS AJ ANER 


initialColor BIRUIN AE 


BE — DE BENE PERE JATE, 


SE : parent WIGIED IE 161892814 


N 


title VIGE ED In 
modal MIKE WIKI , SM RH, Wikleltrue 
chooser Uer DEI EE RE 


okListener , cancellistener OK#[ICanceliZHHAJLAIRES 


12.8 GUIFEFFHES 


Ap AZA HH GU ES , ZAVESE (SE ABAWTALESA (AWT robot ) 
EI ALGUIN. 


12.8.1 VIII 


UREN Sving , BÆR HE LASTE UPP THESIS III, FT 
LDBACHWAR. (Z ROtrli+Shift+F118 APER JE : 


FontDialog[frame0,0,0,300x200,layout=]ava.awt.BorderLayout, ... 
jJavax. swing. JRootPane[,4,23,292x173, layout=javax.swing.JRootPane$RootLayout,... 
javax. swing. JPanel [null .glassPane,0,0,292x173, hidden, layout=java.awt.FlowLayout,... 
javax.swing.JLayeredPane [null . ayeredPane,0,0,292x173, ... 
javax. swi ng. JPanel [null .contentPane,0,0,292x173, layout=java.awt.GridBagLayout,... 
javax.swing.JList[,0,0,73x152,alignmentX=null,alignmentY=null,... 
javax. swing. Cel RendererPane [,0,0,0x0, hidden] 
javax. swing.DefaultListCel]Renderer$UIResource [, -73,-19,0x0, . . . 
javax.swi ng. JCheckBox [, 157,13, 50x25, layout=javax.swing.OverlayLayout, ... 
javax. swing. JCheckBox [,156,65,52x25, layout=javax.swing.OverlayLayout,... 
javax. swing. JLabel [,114,119,30x17, al ignmentX-0.0, al ignnentY-null, ... 
javax. swing. JTextField[,186,117,105x21,alignmentX=null,alignmentY=null,... 
javax. swing. JTextField[,0,152,291x21,alignmentX=nul],alignmentY=null,... 


ANITA CHIZE swingZH44 , (AZALI , (REJE RAI A 17 
Swing FÆLG FIRE (Swing graphics debugger), BINASA A921 
ŽE , BENE UAR AA ABW SRA. FJLMEFHICOMmponent SD) 
setDebugGraphicsOptions A At AX —Nswing2B1FBYiFit. BLA FJL NÆR. 


DebugGraphics.FLASH OPTION 2 iil Hu FE ET EA W GAS, REE ROCA 
DebugGraphics.LOG OPTION NG že AE EFT EA E, 
DebugGraphics.BUFFERED OPTION DAME AR RK SÉ A EE 

DebugGraphics. NONE OPTION KA ENE] 


HI LECH, SELE IA MRENE FA , VER "MÆ — IL Ewing ESTAB] 
FIRKANT AIRES. ZIEL EST : 


RepaintManager.currentManager(getRootPane ()) . setDoubleBufferingEnabled(false); 
((JComponent) getContentPane()) . setDebugGraphi csOpt1 ons (DebugGraphi cs . FLASH OPTION); 


AS Sx HT RUE frame ANAK. BRST , NESA E) 
(HARARE. Ké . WT Ann DIR) . Lise HIR 
setDebugGraphicsOptions, “PEREA” PIBSAZSIZEINKASJATIBJEZ. ASIA 
B FFFS AbebugGraphi Cs ÅRENES. 


RA 2 SS le IN AR ÆRA PANTER , TURNS MA 
(FH mraz. MAR, JAHRE ZHE Ear ak NINE. ERE 12-25 


¿204 Y EventTracerzÉ, 


fE A 212-25 eventTracer/EventTracer. java 


package eventTracer; 


import java.awt.*; 
import java.beans.*; 
import java.lang.reflect.*; 


/** 
* (version 1.31 2004-05-10 
* (author Cay Horstmann 
vi 

public class EventTracer 


( 


private InvocationHandler handler; 
public EventTracer() 


// the handler for all event proxies 
handler = new InvocationHandler() 


public Object invoke(Object proxy, Method method, Object[] args) 


( 
System.out.println(method + ":" + args[0]); 


return null; 


/** 
* Adds event tracers for all events to which this component and its children can listen 
* (param c a component 


* 
/ 
public void add(Component c) 
[ 
try 
( 
// get all events to which this component can listen 
BeanInfo info = Introspector.getBeanInfo(c.getClass()); 
EventSetDescriptor[] eventSets = info.getEventSetDescriptors(); 
for (EventSetDescriptor eventSet : eventSets) 
addListener(c, eventSet) ; 
} 
catch (IntrospectionException e) 
{ 


j 


46 // ok not to add listeners if exception is thrown 


48 if (c instanceof Container) 

49 

50 // get all children and call add recursively 

51 for (Component comp : ((Container) c).getComponents()) 
52 add(comp) ; 

53 } 

54 } 

55 

56 [** 

57 * Add a listener to the given event set 

58 * @param c a component 

59 * @param eventSet a descriptor of a listener interface 


* 


61 public void addListener(Component c, EventSetDescriptor eventSet) 


62 [ 

63 // make proxy object for this listener type and route all calls to the handler 
64 Object proxy = Proxy.newProxyInstance(null, new Class[] í eventSet.getListenerType() }, 
65 handler); 

66 

67 // add the proxy as a listener to the component 

63 Method addListenerMethod = eventSet.getAddListenerMethod(); 

69 try 

70 

71 addlistenerMethod.invoke(c, proxy): 

72 

73 catch (ReflectiveOperationException e) 

74 { 

75 

76 // ok not to add listener if exception is thrown 

77 } 

78 } 


ZEBRA Ek aS VEERE as : 


EventTracer tracer = new EventTracer(): 
tracer. add(frame) : 





DE 


A, MELUSBITA FT NAME , AB12-45A77R. 





konen EERO auto) on ØL edrrten Pans 

public abstract void java.awt. event MouseMotionl istener .mouseMoved( java. awt. even 
t.MouseEvent | : java. awt . event . MouseEvent [HOUSE MOVED, (341,46), absolute(416,250),b 
utton=6,clickCount=G] on null ,contentPane | 
public abstract void java.awt,event.MouseMotionListener .mouseMoved(]ava.awt even 
t.MouseEvent |): java.awt event. MouseEvent [MOUSE MOVED, (389,68) absolute (464,272) bh 
utton=09,clicktount=8] on null contentPane | 
public abstract void java awt. event Mousel istener mouseExited| java.awt.event.Mou 
seEvent) : java. awt. event MouseEvent [MOUSE EXITED, (441,90) , absolute(5186,284) , butte 
n20 clickCount-0] on null .contentPane 

public abstract vold java.awt.event.FocusListener.TfocusLostiíjava.awt avant. Focus 


minorTickSpacing=0,orientation=HORIZONTAL, paintLabels=false, paintTicks=false, pai 
ntTrack-true,snapToTicks-false,snapToValue-true] | 
public abstract void java. awt, event, WindowFocusListener .windowLostFocus( java.awt 
„event .WindowEvent |: Java.awt.event.WaindowEvent [WINDOW LOST FOCUS oppositeesnull,o 
ld5tate=0,newState=8] on frame 

public abstract void java. awt event .WindowListener.windowDeactivated | java.awt.ev 
ent WindowEvent) ' Java. swt. event .WindowEvent [WINDOW DEACTIVATED, opposite=null old 
State=0,newState=0] on framed | 





É]12-45 EventTracerZ8pyskf I YE 


12.8.2 LEAWTALSSA FR LIE 


RobotZ&n] AA TE FR AA a. IS PREHRANA 
PAY. 


EE ENTEN , BE 28 2llTcraphicsDevicessR, P LABILA Ná AR 
MEDIA HI ERIE : 


GraphicsEnvironment environment = GraphicsEnvironment.getLocalGraphicsEnvi ronment () ; 
GraphicsDevice screen = environment. getDefaul tScreenDevi ce() ; 


Sing — PLEZA : 


Robot robot = new Robot(screen); 


TERRA MEST , Fe AD Las MSI RARE : 


robot.keyPress(KeyEvent.VK TAB); 
robot. keyRelease(KeyEvent.VK TAB); 


TF ba, TEZEN, AI NAMSEN : 


robot.mouseMove(x, y); // x and y are absolute screen pixel coordinates. 
robot.mousePress(InputEvent.BUTTON1 MASK); 
robot.mouseRelease(InputEvent. BUTTON1 MASK); 


Fl AI REJE A oi SALI FEE , ZAE SR SA W HE 55k, f ER 
BIE. HEHE E(EHcreateScreenCapturejjjž : 


Rectangle rect = new Rectangle(x, y, width, height); 
BufferedImage image = robot.createScreenCapture(rect) ; 


AERA ent SAAN ARE. 


Ea, ER ALA STE LS ASS BIE IT MIRNA JER , EMAER E. 
FILME H delay A KIRA (EY). BAN : 


robot.delay(1000): // delay by 1000 milliseconds 


FF 4112-2607 SME AA. EK NNFAS A112 JUDAY 
SANA. 76, RANSE azi. AEB AZAHAR, LUE 
(RRES SUE T (TA, IX MERZIA , Ves A RRE Rabie Bik ATTER, 
AR NM. a, ESMAS Aa TRA. (IK Mt, Ofte 
ZUERA y MR, JEANIE , HÆR—Pframne RO ram ( W 
112-46 ) , 


meje ButtonTest 


oj 


um 


ggingimag 
mport ] i 


b 12 vicho9-GroupLayoutTest 
b ie? v1ch09-MenuTest 














b le vlch08-OptionDialogTest 


hi = kal - 





= 

> 

E 

> | 
= 
a) 
sil 
KI 


public cl 


12-46 FHAWNTANESA BA 


El: EE ENEM E PISTA, VoIP TN, ATEN 
BZ SNF14E, 


MIN BI FRI L EE! , BEFRobot82R9H PRED ENA APR. SERE XR 
NÆRMER , LME MA TER TÆR. FLANN Solle 
AX. GAN EKAPZEZE , MARHA LANE, DRA RE UU ERR 
LOVES. 


2512-26 robot/RobotTest. java 


o mo — a wo PO Ww n ba 


package robot: 


import java.awt.*; 
import java.awt.event.*; 
import java.awt.image."; 
import javax.swing.*; 


/** 

* (version 1.05 2015-08-20 
* (author Cay Horstmann 

tj 

public class RobotTest 

( 


public static void main(String[] args) 


d 


EventQueue.invokeLater(() -> 
// make frame with a button panel 


ButtonFrame frame = new ButtonFrame(); 
frame.setTitle("ButtonTest"); 

frame. setDefaultCloseOperation(] Frame. EXIT ON CLOSE); 
frame.setVisible(true); 


Ni 
// attach a robot to the screen device 


GraphicsEnvi ronment environment = GraphicsEnvironment.getLocalGraphicsEnvironment () ; 
GraphicsDevice screen = environment.getDefaultScreenDevice(); 


try 


final Robot robot = new Robot(screen): 
robot.waitForIdle(); 

new Thread() 

d 


public void run() 


d 


runTest (robot); 
}; 
}.startQ; 


catch (AWTException e) 
e.printStackTrace(); 
} 


/** 


* Runs a sample test procedure 


51 * (iparam robot the robot attached to the screen device 


52 */ 

53 public static void runTest(Robot robot) 

54 í 

55 // simulate a space bar press 

56 robot.keyPress(' '): 

57 robot.keyRelease(' '): 

58 

59 // simulate a tab key followed by a space 

60 robot.delay(2000) ; 

61 robot.keyPress(KeyEvent.VK TAB); 

62 robot. keyRelease(KeyEvent.VK TAB); 

63 robot.keyPress(' '); 

64 robot. keyRelease(' '); 

65 

66 // simulate a mouse click over the rightmost button 
67 robot .delay(2000) ; 

68 robot.mouseMove(220, 40); 

69 robot.mousePress(InputEvent.BUTTON1 MASK); 
70 robot.mouseRelease(InputEvent.BUTTON1 MASK); 
71 

72 // capture the screen and show the resulting image 
73 robot .delay (2000) ; 

T BufferedImage image = robot.createScreenCapture(new Rectangle(0, 0, 400, 300)); 
75 

76 ImageFrame frame = new ImageFrame (image); 

77 frame. setVisible(true): 

78 ) 

n) 

80 

81 fas 

$2 * A frame to display a captured image 

y > 

sa Class ImageFrame extends JFrame 

85 Í 


86 private static final int DEFAULT WIDTH = 450; 
87 private static final int DEFAULT HEIGHT = 350; 


39 [** 

90 * (iparam 1mage the image to display 

91 */ 

92 public ImageFrame(Image image) 

93 í 

94 setTitle(" Capture"); 

95 setSize(DEFAULT WIDTH, DEFAULT. HEIGHT); 
96 

97 JLabel label = new JLabel (new ImageIcon(image)); 
98 add(label); 

99 ) 

100 ) 


java.awt.GraphicsEnvironment 1.2 


IRATE EAMES. 


RES Ree. FEET, UR—NTENBSNETE > 
B NE MIKE nJLAfssFdgetScreenDevices73;42kKÍS SI B SETS BER ESHY 


NANA. 





Å aya aut Robot 1.3 

AE NUS ER ES EA LEA. 

EE DMA. 

SI ` key EM, AFTREBEJEZIESSIKeysStrokeè3k, 
fal Veo) 

BA: x,y SVE (NKF) 

EET PEER NAH. 


5% ` eventMask FAVNE HAV HEN. AT SHOW EE IE RS 


InputEvent%, 

PB las ALERIS TRINE) (ER). 
AH BD. 

BAN :rect KARIA (HANSA ) , 


AIR ARA AAAI. A108 ~ 124 Y UM A swingsk jej BAY 


BIS, Ur Së UE ER Du nee 0S AREAL. 


AH "ePUBw.COM" ÆJ , ePUBw.COM JIL eh E MVL 
HI Bra!!! 


#135 HE Java HEF 


A JARX (Æ 

A applet 

A NAVA 
A Java Web Start 
A ARIS Das 


AARAL , HD EE Se A au a EE SARA, HEN aval 
FARE EAR tb br TER. IDE Aaa a APA ATE , SKEE 
ELNA Eu Fe Gre), LESE SRPFANTÄNLE. RARE LIE 
fs&Fdapplet , XIMIAIIDIT Javan Wye FIRE HAS ME. applet 
E AMA au ae , CMA Rx, HAEN par. HANE 
NUBRPAB ATEN, ELE JE Java TEMNE HURA 


Internet iEREHIIZ ESE ARK EH, 


ASHER, applet ES Bs DRE. At, ARI IMA & W ARA 


<Ç, Xam FISCI ee AUDE Ee Dn, BINAN] (EH 
ServiceLoader š Æ MARII. 


jz PA, K(UJFEE V Tičapplet , MAINE EP appleth] f #FAJBXXANN. Ð 
RS iik Java Web Start#l#|— xE idR Interneth MARMA , ÍR 
e ABAk-Sappletif3SIU , MIREA EWebIIBIFHEJREIS., 


13.1 JARX ^t 


(NAE ON , FHE ERENER SRAI, MRE 
NSABKBAMAWEE , Javalldf (JAR) ARE IL ARIA. —NJAR 
MFR ABBA , SES STB EEA NE. IØR, 
JARX EEE , GER Y AB PARSAYZIP ERA. 


væ : pack200 FP BUE AZ IP AA JS AAR ASU. 
Oracle ERR , NESARA RIO. BARI AA E res ANO 
http: //doc.oracle.com/javase/1.5.0/docs/guide/deployment/deployment 


guide/pack200.html, 
13.1.1 BISEJARIZAF 


aj ME jan LES EJARSCÉE (FERMAMIIDKSZÆT , (Fjdk/binB& F), Ol 
—"RBJJARXCPENHIZ SR RIBUS Nap $ TRU : 


jar cvf JARFileName Filel File2 . . . 


tr : 


jar cvf CalculatorClasses.jar *.class icon.gif 


188 , jara GASTAUT : 


jar options Filel File2 . . . 


13-17 HH Y AB jant FAI hein. BtIZSU FUNIX tarp SHIN. 


K13-1 janm 


DIS ERA ( SEERA "beans" 


int HA 

MEA A zs AF ON AD. MATE E EBA, jar RRA T 

ET ae JAR BB 
BIH AE ER, B: 

jar cvf TARE} Tennes -C classes “.class 

Mae classes FAR, VA fite EE yr PF 

(ETA PIPO TÆR GBA 13.1.3 T) 

14 JAR WFR ENB 81153. WRR ATSA, jar mo SSE Sør fen HE 
E EME JAR XFIT) KE MANE ATLE GE sk ØL JAR VÆRET) 

ETA, ox CAT pos KAYA IHI Æ Fk ) 

H Ta i OCA (manifest) FME JAR SCF. PUES A ADR pi HH. SETIH 
A DRAR OE. (HARE, MRS HODNE. AER C nem T 

PH HOPER 

T zs PEE 

EMPEORAR JAR XIF 

EG FAAR 

REX. MRD PRS TIMER. ARIA, GI. ETA XCEF 

frie, NUT ZIP iii 


Bl 15811 ) UNE 





FESTEZEJAR FR. (GIMI, IDOKET FÐ AT MER EB rt. jara, 


13.1.2 


IRIS. BBW 


RÆ VI 


IRAN, SIAR AAAS TAMAN JR A 


Mt (manifest), 


ee SCA a Se JIMANIFEST.MF , SHUT JARRAFBIT MGFAMETA-INFF- RH, 
Bu MYSA EAS EN FENRIS BRAN : 


Manifest-Version: 1.0 


EI EE SE A Æ P ABE 
T (main section), CYERFR IARI. MARA ARE E Dan HJ 
BE, RLEZAZIAFB IYE NAE. EÐURL, CiU TAA 
Name YE. TITLE IDH. GIA : 


Manifest-Version: 1.0 


ji 3b 3X AN JI i X TE BY ÁT 


Name: Woozle.class 
panay 


i "v 


då dt 3X AN X TF HY ÍT 
Name: com/mycompany/mypkg/ 


Lif A så A is Hår Akan 
++ de y w... kakan AT 
1 TAR TA ` Ái] Leg 
iB] EL AA | Cy BN $ 


EE 


KA 


1T: 
jar cfm JARFileName ManifestFileName . . . 
MRI, EE EIA , Miz: 
jar cfm MyArchive.jar manifest.mf com/mycompany/mypkg/* . class 
RAE BT NE AIMAR ANA, NES ON abs MEE NIE, 
PASA Pl : 
jar ufm MyArchive.jar manifest-additions.mf 
Elise SE 


http://docs.oracle.com/javase/8/docs/technotes/guides/jar3ktis 8X 


JAR FAE NIEL BA. 


13.1.3 BJ#ITJAR XÆ 


FILMER jarit S AH Je ge e CS r aJ A UI , ARA java FISKE 
Deene : 


jar cvfe MyProgram.jar com.mycompany.mypkg.MainAppClass files to add 


KA, TAGS Pie AEE , Bill TANNER) : 


Main-Class: com.mycompany.mypkg.MainAppClass 


A EST ES . class 0E HZ, 


0... E A (TAL JJ TER, AN, E EE FA 
HEL. Flia tl y TM H&ISMain-Classmms BITARRA H. 


EH 


java -jar MyProgram.jar 


E EII JARN SV THE 
CPR EASA FIII : 


TICE, MT ava SALS SS REDE. ZE Windows F 
At, OTI RODER LEJR JAR HE windows TITI. ØRE 
BANAN ESA. exeBWindowsfgRER , Co LERDE ava EN 
(JVM) , ATES S RS VEERE ERA, EFS NLF 
ma, PUM , Launch4J ( http://launch4j.sourceforge.net ) 70 


IzPack ( http://izpack.org). 


#Macintosh YA , KA E EOKA Bae. Jar Bundler T HÆxcodefy 
— EBD , BLU JAR SL ARANA — iMac hv FB, 


13.1.4 Gå 
Eapplet #0 hv HI RA ERAS AA (EAE, Ban : 
fEJavarH , (GER DT TAI AE (resource). 


Elise : Windows} , ME KR ASSIA. Windows GIS 
HG. FRERE BE AE EMI MI , TERIS ERNEST 
la]. FELLER , Java FIERA, JEAETEZJZSXTEBI— REA £8. 
Rd STENI IHS ME FE CK. 


Å ResourceTest 

Core Java: Fundamentals 
10th Edition 

Lay Horstmann 


Copyright & 2016 
Prentice Hall 





13-1 HIRE DAR AAA 


GUDD , AboutPanelèS ER f —S(EH , %1E113-1Hrzn, 


SX, TAR BA AMAN ER PARE RES. 731 25338 
ERIX PAL, REGLA. DNEH, MELAS BAZ ES 
FH, 


(ÉIS Ku about. tx tix FER RUE) LIE ? EX , re SEME VHE 
JARY HÆR II ER. 


ZS ECS AEM RAY , BAER, F#RX(FEkweblkZ gs FIKSE. 
NGI , NASABAT. NERA ZOE : 


1) HMEEBARAICLassVI& , GIN, AboutPanel. class, 


2) HIER ele TSAR SA , PARESE HH getresource ( filename ) 
IKSIF/JJURLEIG RUE , AT IHgetImagerkgetaudioClip/7;AiHtfTisEN. 


3) Fale Ces vr , HbR LsHRgetResourceAsStream757 Z3 HX Y. 
(HAAS. 


ER EF SERRA MESSE. 


Ga, FER about. gi ERSEN EE, FILMER FIRA : 


URL ur] = ResourceTest.class.getResource("about. gif”); 
Image img = new ImageIcon(url) .getImage() ; 


ESS KE "CEBORUResourceTestZSHyNU75 Bikabout.gif LF" . 


ES HYabout.txt32Z4t, LUER Rs: 


InputStream stream = ResourceTest.class.getResourceAsStream("about.txt") ; 
Scanner in = new Scanner(stream, "UTF-8"); 


ACI EN II Al RS. 9 
LEA RAT EKRAN : 

data/text/about.txt 
ME MATRA , CEBA MET DIA RA MEA. HA, 
VER "/" PERDIO, MINE HEIER AAA AMA EL 38:23 Bf 
fj. GIMI, windows HAST ARMA AAG “/" FR V . 


DA "/" HIS RIR NENA. HAVEN XV SS KÐ RJ Xe 
—, (BI, AR 

/corejava/title.txt 
Eli corejavaB3* F ( CARBS EAT TAS , tBajB6lu JARN(HEH, 
XJappletzKibiftwebllyosgs. EI, 
SAHARA EEE HAR NEKTA. IRA KER ISR HAND 
8. E MESIAS HAT. 
5a FRE RAET EE FAEN. SEBtAXAIF , WRAP 
BHIE r VET , SEE SPS. Ello 


API ( internationalization API ) MESO 5A PATINIG. XAP IEH 
ESPIAS MIr DIER EE Dr, 


EK ATENEO, MERIT ARNE. ME. OE 
JAR SE FE TR NESSE : 


Javac resource/ResourceTest.java 


jar cvfm ResourceTest.jar resource/ResourceTest.mf resource/*.class resource/*.gif resource/*.txt 


java -jar ResourceTest.jar 


SIAR (FAI IN IT EH BRE , PB 


Ve SR AR FERDIG. 


V= 7 — — 


IS1TE, 


EEFEjGEB13-1 resource/ResourceTest. java 


package resource: 


import java.awt.*; 
import Java.10.*; 

5 import java.net.*; 

6 import java.util.*; 

7 import javax.swing.*; 


En, Lal Pet H 


9 /** 

10 * @version 1.41 2015-06-12 

1 “ (author Cay Horstmann 

p */ 

13 public class ResourceTest 

u i 

15 public static void main(String[] args) 


16 í 


17 EventQueue.invokelater(() -> í 

18 JFrame frame = new ResourceTestFrame(); 
19 frame.setTitle("ResourceTest"); 

20 frame.setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 
21 frame.setVisible(true): 

22 h; 

23 } 

n] 

25 

x ft 

7 * A frame that loads image and text resources. 
28 SI 

29 Class ResourceTestFrame extends JFrame 

30 Í 


31 private static final int DEFAULT WIDTH = 300; 
32 private static final int DEFAULT HEIGHT = 300; 


34 public ResourceTestFrame() 
35 í 
36 setSize(DEFAULT WIDTH, DEFAULT HEIGHT); 


LUER AEREA JAR NAPT 


37 URL aboutURL = getClass() .getResource("about.gif^); 
33 Image img = new Imagelcon (aboutURL) .getImage(); 


39 setIconImage (img) : 

40 

41 JTextArea textArea = new JTextArea(); 

42 InputStream stream = getClass().getResourceAsStream("about.txt"); 
43 try (Scanner in = new Scanner(stream, "UTF-8")) 
44 { 

45 while (in. hasNext()) 

46 textArea.append(in.nextLine() + "\n"); 

47 } 

48 add(textArea) ; 

49 } 

so } 


API Í ` 
=—java.lang.Class 1.0 


TI E UT TA aua REI AIR JUR LEIKA EINA. MX 
KATA, UREnull, MAA ASIE BUE RE OBA, 


13.1.5 Ey 


(4m Ses , PLUG Java ( seal) UREA AREAS MA EE 
FH, IRE NAAA BASS, FANE, WORE. URNE 
ij, Ft RENER NEA , AM OPT MARTE, 


ie , MRT com.mycompany.util€,, MARA TERESE ORESHEZ AN 
HJŽE : 


package com.mycompany.util; 


HAZ MI, FEE PANATA] JARX rR, EMNET , JAY 
(ÆRE BTB. ALVER ENHET PINA Rass : 


Sealed: true 


HATS BAIEAIAIZE. NTG SENS, , TLAGA FAS IS 


TI , EEN PIKI: 
Name: com/mycompany/ut11/ 
Sealed: true 


Name: com/mycompany/misc/ 
Sealed: false 


EEE MI, mele MISSIS. ABE IMET 
jarnp NG I 


jar cvfm MyArchive.jar manifest.mf files to add 


13.2 MAIRENA NA 


RZFBFB 38 SES SB RP Re tb AES VEIE SER , LE RA ARR 
HRE, HÆR fk NJ av RI BANKER GREER 
PARU. ARBISNMABÁRAI , CHET EMOS 


ri 
Fo 


13.2.1 BERG 


TERRE (property map ) BAGER ENIS. RÆKJ SE AKT 
REE 083 NPE : 


SLING IERA Java% Properties, 


RÆKSSSJFAÆRPNAI SNA. GIMI: 


Properties settings = new Properties(); 
settings.setProperty( width", "200"); 
settings.setProperty( title", "Hello, World!"); 


FILMER stor TAG BERRE NIR. ERE , KUR TEMA 
frit xi program. properties, $ -PEREBA EXNER E. 


OutputStream out = new FileQutputStream("program.properties”); 
settings.store(out, Program Properties”); 


XIIS NE : 


Program Properties 

#Mon Apr 30 07:22:52 2007 
width=200 

title=Hello, World! 


ENSIMA AE, TUBA NA : 


InputStream in = new FileInputStream("program.properties"); 
settings.load(in); 


JRE, AEREA RAPE EI THER. BREATHS 
HA (TEUNIXAF ) , IX EJREVUBHI RE NA PRADA. NAA 
ORE PHS TIX TATE. 


SHEI PD Dis , JILWIRSystem.getProperties ik, TIRE RM 
Properties IRMA aa. FARBARE" user.home", AB MENI AE] 
LINEA ME : 


String userDir = System.getProperty(“user. home"); 
BILLIE ek , ME MRAZ, DIDIER O BEE ala ÐT 


MF. Properties AMT HEM MERLE. RDA) BESSY 
(ERIEILIBE- TÍ A, STTS ARNI BEER NEMME. 


String title = settings.getProperty( title", "Default title"); 


UR BIEREIH8—V"title"Bli, title nize HHME GB, AN, 
title if An "Default title", 


NASA NgetPropert y a BÆR MBA , TBI ESSA TA ETSI 
ENANA, HEERE E ES HEX VRIR. 


Properties defaultSettings = new Properties(); 
defaultSettings.setProperty( width", "300"); 
defaultSettings.setProperty(" height", "200"); 
defaultSettings.setProperty( title", "Default title"); 


Properties settings - new Properties(defaultSettings); 


sta , AR /IdefaultSettings Miralo NARA, ESTU 
(HENNE , AURA ZA, 


2813-2773 UNNER BREIE RUS. BAHA. 
A DRA. BUS BEAR PHI. corejava/program.propertiesji 
EPA RAEE. 


O : EHE HSE CARA , Properties s f Map«Object , Object», 
Ht , nJLAssFgMaptzLIB9getfüput73;A. NU, get HAARE object, Mput 
Fiks MENIG. RABESE getPropertyAisetProperty/3ik , KG 
ASF MANR 


EL. : BEH EH PR ALEME JE ER. BEST 
window.main.color, window.main.titleS#35|A-—MABRAM. NT 
Properties SETE AKHIR] NERS. UREA MAR AA EE, 
Wu (EHPreferencesK , HAN. 


FEREjjEB13-2 properties/PropertiesTest. java 


package properties; 


import java.awt.EventQueue; 
import java.awt.event.*; 
import java.10.*; 

import java.util.Properties; 


import javax.swing.*; 


ho 
c o oo ~y an vi Fu Las na — 


fas 

1 * A program to test properties. The program remembers the frame position, size, 
2 * and title. 

3 * (version 1.01 2015-06-16 

1 “ (author Cay Horstmann 

p */ 

16 public class PropertiesTest 

17 ( 

8 public static void main(String[] args) 

19 í 

20 EventQueue.invokelater(() -> í 

21 PropertiesFrame frame = new PropertiesFrame(); 
22 frame.setVisible(true); 


23 y; 


y ft 
8 “A frame that restores position and size from a properties file and updates 
29 “the properties upon exit. 


x */ 

31 class PropertiesFrame extends JFrame 

2 Å 

33 private static final int DEFAULT WIDTH = 300; 
34 private static final int DEFAULT HEIGHT = 200; 


36 private File propertiesFile; 
37 private Properties settings; 


39 public PropertiesFrame() 


4 (í 

41 // get position, size, title from properties 

42 

43 String userDir = System.getProperty ("user.home") ; 

44 File propertiesDir = new File(userDir, ".corejava"); 

45 if (!propertiesDir.exists()) propertiesDir.mkdirQ; 

46 propertiesFile = new File(propertiesDir, "program.properties"); 
47 

48 Properties defaultSettings = new Properties(); 

49 defaultSettings.setProperty("left", "0"); 


50 defaultSettings.setProperty( top", "0"); 


51 defaultSettings.setProperty( width", "" + DEFAULT WIDTH); 


52 defaultSettings.setProperty("height", "" + DEFAULT HEIGHT); 
53 defaultSettings.setProperty("title", ""); 

54 

55 settings = new Properties(defaultSettings); 

56 

57 if (propertiesFile.exists()) 

58 try (InputStream in = new FileInputStream(propertiesFile)) 
59 

60 settings.load(in); 

61 

62 catch (I0Exception ex) 

63 

64 ex.printStackTrace(); 

65 } 

66 

67 int left = Integer.parselnt(settings.getProperty("left")); 
68 int top = Integer.parselnt(settings.getProperty("top")); 

69 int width = Integer.parseInt(settings.getProperty("width")); 
70 int height = Integer.parselnt(settings.getProperty("height")); 
71 setBounds(left, top, width, height); 

72 

73 // if no title given, ask user 

74 

75 String title = settings.getProperty("title"); 

76 if (title.eguals("")) 

77 title = JOptionPane.showInputDialog("Please supply a frame title:"); 
78 if (title == null) title = ""; 

79 setTitle(title); 

80 

81 addWi ndowLi stener (new WindowAdapter() 

82 

83 public void windowClosing(WindowEvent event) 

T í 

85 settings.setProperty("left", "" + getX()); 

$6 settings.setProperty("top", "" + getY()); 

87 settings.setProperty("width", "" + getWidth()); 

58 settings.setProperty("height", "" + getHeight 0): 

89 settings.setProperty("title", getTitle()); 

90 try (OutputStream out = new FileOutputStream(propertiesFile)) 
91 

9 settings.store(out, "Program Properties”); 

93 

94 catch (IOException ex) 

95 

96 ex.printStackTrace() ; 

97 ) 

98 System.ex1t (0); 

99 } 

100 Ni 

10 ] 

102 ) 


java.util.Properties 1.9 


NES S Js ERAS, 
FA 48 ki MEG IE TS Ste. 
SÈ : defaults HT ERE IE. 


XS TRE RSE (key ) CEA, DEURS MEAR, URE 
MAR PI MEARE , AMARRES MBR PBA , Miliz[a]nu11, 


SÅ: key SIE TRA, 


MEAT, ASADO MBA E. Bla STE ARA ATE , ARE AAA 
ZAH RADAR 


BEN ` key ERA FERIE 
defaultValue HARAN ARA 
KE NBL. REISE dA SAJA. 
SÅ: key SHE BETRACERFRHJSE 
value -BiÉXIKHYB 

M— TET NF NER NE HEARST. 

SÅ: in HA 

IS NG CERIS UC El 1 80 EH fite 


BEN ` out "Wd 


header Ze (45-4179 


np] 
=—java.lang.System 1.0 
SAMETA REM. VAVABRIRABRABE, lues) MERE. 


KRIGERE URB. MALABRIRABRK NEIL , SUSIE 123 
TRE. UBE : 


java. version 

java. vendor 

java. vendor.url 
java.class.version 
0S.name 

os.version 

os.arch 

file. separator 


path. separator 

line. separator 

java. specification. version 
java. vm. speci fication. version 
java.vm. Speci fication.vendor 
java.vm.specification.name 
Java.vm.version 
java. vm. vendor 

Java.vm.name 


El:1+ : HJUAfE3avais 1H BSRÉI]security/java. policy KAFRRiZZ a] LE EH 
NES 


13.2.2 EPGIMAPI 


RESE], HUFAPropertiesžšnj (Res ZIJE REDER. NG , ER 
BIES TR : 


AAS MFRS ERP DEE. Ráð Microsoft 


Windows PAY; ARE. Preferencesill—HPE RIA EN SIZE NAD 
Fig. TEWindowsFH , Preferences EDEMA RAR MAER ; ElinuxE , EE. 
UJE (ETER RAR, YA. FIEL ERP references AE Ral 
HARI. 


Preferences fi EA MAG, DARAAN 
T/com/mycompany/myapp. HUT Be , RSE RAY Swe TEASE 
Aaaa. SEIE , APIHYISTTE AS DA SSA 
EM. 


Fis hp ra BV TRE ENN , LAR. FREE TS 
228 E TP KANAN, ÍT 


iJ Wess, ARSE. SÅ, URSA , CINE TARE 
WA. 


HIS EDE, JUAS HAT. GMA le TRIN ` 5S5NAS— 
AM , UBIERA PIDA HER. Preferences FEET ERR 
DI "SBUFAP" ERREKAR. 


ADRIA, SES Ri Felen : 
Preferences root = Preferences.userRoot(); 
ak 


Preferences root = Preferences.systemRoot(); 


Ali lg]. LER TRE : 


Preferences node = root.node("/com/mycompany/myapp"); 


E ee Ee d EE SE ENK 
MEAT NIRA, aY : 


df 
ih 
ya 
AA 
dim 
a 


Preferences node = Preferences.userNodeForPackage (obj .getClass()); 


ak, 


Preferences node = Preferences. systemNodeForPackage (obj .getClass()) ; 
— a |\ tor 25/25 E : 
RADO, objftftæthiss|HÅ. 


—HEA TE, JUAU TITAN : 


String get (String key, String defval) 

int getInt(String key, int defval) 

long getLong(String key, long defval) 

float getFloat(String key, float defval) 
double getDouble(String key, double defval) 
boolean getBoolean(String key, boolean defval) 
byte[] getByteArray(String key, byte[] defval) 


SN SI NAWA , LV LISA R BAGEN. 
Hl LE SIS , B(RSIRA. TIKET AA MAREA , PRA 
WHEE. RECURS RAE RANA, TENIS R Be ITF MA E RIT 
JT Y EE. 


EA, LAA FAS put APRES : 


put(String key, String value) 
putInt(String key, int value) 


` 


z 
` 


AR 


pa 
sj 


o 


TURBIO TARA AR : 


String[] keys() 


SIE EINE ERA MAMERKE, 
SR Windows: ERRE AA AAA NA : 


Preferences ENB PNIA f —MEADE, ALLE HU FA ESH— 
NFR (ELALLBED DAT, HALDE NSR ) NEA : 


vold exportSubtree(QutputStream out) 
void exportNode(OutputStream out) 


SE FIXMLISIUAF. MI LAVA PELA RARE SA SIAM : 


void importPreferences(InputStream in) 


RAZ NØLE : 


<?xml verstonz 1.0" encoding="UTF-8"?> 
<!DOCTYPE preferences SYSTEM "http: //java.sun.com/dtd/preferences.dtd"» 
«preferences EXTERNAL XML VERSION="1.0"> 
«root type="user"> 
<map/> 
«node name="com"> 


<map/> 
<node name="horstmann"» 
<map/> 
«node name="corejava"> 
<map> 
<entry key="left" value="11"/> 
<entry key="top" value="9"/> 
<entry key="width" value="453"/> 
<entry key="height" value="365"/> 
«entry key="title" value="Hello, World!"/» 
</map> 
</node> 
</node> 
</node> 
</root> 
</preferences> 


AN AAS FER EN, SLEP ELDO A Gel , Man LURES HE 
RH EUA—STER CERERI ER 13 -3 PARRA SD 


A. BMEFARES EBON. AMA. (eebe OHAJN, AAR 
HARINA. BOWDASS ZARA Æ 1789, 


Feri 213-3 preferences/PreferencesTest. java 


package preferences; 


import java.awt.*; 
import java.10.*; 
import java.util.prefs.*; 


import javax.swing.*; 
import javax.swing.filechooser.*; 


w oo a e m pa mag n E 


ja ye 

1 “A program to test preference settings. The program remembers the frame 
2 “position, size, and title. 

13 * (version 1.03 2015-06-12 

14 * (author Cay Horstmann 


de 
x 


16 public class PreferencesTest 


y Å 

18 public static void main(String[] args) 

19 d 
20 EventQueue.invokelater(() -> í 

21 PreferencesFrame frame = new PreferencesFrame() ; 
22 frame.setDefaultClose0peration(JFrame. EXIT ON CLOSE); 
23 frame.setVisible(true): 

2 n; 

25 ] 

26 ] 

27 

3 kak. 


19 “A frame that restores position and size from user preferences and updates the 
30 * preferences upon exit. 


ji */ 


3 class PreferencesFrame extends JFrame 

3 ( 

34 private static final int DEFAULT WIDTH = 300; 

35 private static final int DEFAULT HEIGHT = 200; 

36 private Preferences root = Preferences.userRoot(); 

37 private Preferences node = root.node("/com/horstmann/corejava"); 


39 public PreferencesFrame() 


40 í 

41 // qet position, size, title from preferences 

42 

13 int left = node.getInt("left", 0); 

44 int top = node.getInt("top", 0); 

45 int width = node.getInt("width", DEFAULT WIDTH); 

46 int height = node.getInt("height", DEFAULT HEIGHT); 

47 setBounds(left, top, width, height); 

48 

19 // if no title given, ask user 

50 

51 String title = node.get("title", ""); 

52 if (title.eguals("")) 

53 title = JOptionPane.showInputDialog( Please supply a frame title:"); 
54 if (title == null) title = ""; 

55 setTitle(title); 

56 

57 // set up file chooser that shows XML files 

58 

59 final JFileChooser chooser = new JFileChooser() ; 

60 chooser.setCurrentDirectory(new File(".")); 

61 chooser.setFileFilter(new FileNameExtensionFilter("XML files", "xml")); 
62 

63 // set up menus 

64 

65 JMenuBar menuBar = new JMenuBar(); 

66 setJMenuBar (menuBar) ; 

67 JMenu menu = new JMenu(" File"); 

68 menuBar. add (menu) ; 

69 

70 JMenuItem exportItem = new JMenuItem("Export preferences"); 
71 menu.add(exportItem) : 

72 exportItem 

73 «addActionListener(event -> í 

74 if (chooser.showSaveDialog(PreferencesFrame.this) == JFileChooser.APPROVE OPTION) 
75 ( 

76 try 

7 ( 

78 savePreferences() ; 

79 QutputStream out = new FileQutputStream(chooser 
8) .getSelectedFile()); 

81 node. exportSubtree (out); 

82 out.close(); 

83 

84 catch (Exception e) 

85 d 

86 e.printStackTrace(); 

87 ] 


88 ) 


59 J); 


91 JMenuItem importItem = new JMenuItem("Import preferences"); 
92 menu.add(importItem) ; 

93 importItem 

94 «addActionListener(event -> í 

95 if (chooser.show0penDialog(PreferencesFrame.this) == JFileChooser.APPROVE OPTION) 
96 d 

97 try 

98 [ 

99 InputStream in = new FileInputStream(chooser 
100 .getSelectedFile()); 

101 Preferences.importPreferences(in): 

102 in.close(); 

103 

104 catch (Exception e) 

105 d 

106 e.printStackTrace() ; 

107 } 

108 } 

109 H 

110 

111 JMenuItem exitItem = new JMenuItem("Exit"); 

112 menu.add(exitItem); 

113 exitltem. addActionListener(event -> í 

114 savePreferences(); 

115 System. ex1t(0): 

116 H; 

17 ] 


15 public void savePreferences() 


p í 

121 node.putInt("left", getX()); 

122 node.putInt("top", getY()); 

123 node.putInt("width", getWidthQ); 
124 node.putInt("height", getHeight()); 
125 node.put("title", getTitle()); 

126  ] 

127 ) 


al, ava .util.prefs.Preferences 1.4 
Ral FATE AP EVE EUR To Fa. 
[EAST O EI EME NAR TEA. 


IR [B] SANTO AMBER EAI LABIA TA. ASÈ path BEE (TERE, LA 
MAT) , NUNE BIK TEA AAAI TO TREK. JOR EIRENE 


ARMADA , WI NIA. 


IR [n] a BP MASE PA NHA, PANITIKAN Sl. 


RSX Ss ARAR, 


IRA STERKE , KANA BS MEA. CR DIE ALLELES 
ØIF ATA, URE AAA MB. 


XS Raia MEE. 


FX ND ANETT AA EVANS Steen 


D 


EERSTEN 


Cc” 
o 


13.3 DR US Se 


ANS AKAMAI. Gees , W 
OSGi (http://osgi.org) ,HATAING. MARA gen Ems pure, 
Ke AN TIRANO, MAIKE rr MOSER AAA, RE 


BLRIMAIX TAA. 


ju, lt NG HAT, E BSR USB HA 
EME, HINA NEZ NSL MH, ÆlÆserviceLoader EF ILES SEJER 


FYR KE BIR d 


EX MERO (KA , UE E: NG) , RP BAMRAWS NE 


MSI. GRI, RAIS EAN, 


package serviceLoader: 
public interface Cipher 
( 
byte[] encrypt(byte[] source, byte[] key); 


byte[] decrypt(byte[] source, byte[] key); 
1nt strength(); 


B ss te (HE R LUAR NELS SCHO BRSSHSZS , GIMI: 


package serviceLoader.impl; 


public class CaesarCipher implements Cipher 

( 
public byte[] encrypt(byte[] source, byte[] key) 
( 


byte[] result = new byte[source. length]; 
for (int 1 z 0; 1 < source. length; 144) 

result[i] = (byte) (source[i] + key[0]): 
return result; 


public byte[] decrypt(byte[] source, byte[] key) 


return encrypt(source, new byte[] ( (byte) -key[0] )); 


public int strength() ( return 1; ) 


spen] LINE TREH , MA ÆÐIRSKUIRÆRND. S SCHUSSI AN 
TEE 


IE IK LE 3EATIZEZISINFIMETA-INF/services HR PÅJ—PUTF - 82803 LAM 
BP, FSK EMEA ERAN A, SAFMETA- 
INF/services/serviceLoader.Cipher 03-1: 


serviceLoader.impl.CaesarCipher 


EX NFR , FIT PAIR, KALAS > , LA LAM FU. 


TPP L F< ERRE NIA MRS MES : 


public static ServiceLoader«Cipher» cipherLoader = ServiceLoader.load(Cipher.class); 
IX JU LI FREER PR. 


IKSINFIESAJiterator AANI BS te HITA SKURE NINE. (BARAN 
BH SERS WI, ) EAGLE — NEAR For NATA. TE 
(ENA , BF SIAC ARS. 


public static Cipher getCipher(int minStrength) 


for (Cipher cipher ` ciphertoader) // Implicitly calls cipherLoader.iterator() 
( 
if (cipher.strength() >= minStrength) return cipher; 


return null; 


Ww] ON 

=—java.util.ServiceLoader«S»1.6 
ERAS MARA INS XE B2 386 L18525. 

Eh NI “RW” Gol AACE. ALA, ATRIA 
Eo 

13.4 applet 

applet FO AHL DUH rau ae, HTM REKI AD ASE MEME 


applet , 59M3 NappletEfilitneb RAA TALE. ALAR , FEFHapplet 
AIME ( tag) Kaira SS REA ASA, LAT appletfreWebrarg. Ed 


(EM (DN GES). Amil aM Internet ( KANBAPMES LITA 
= ) RENSE , HENNSYTapplet, 


BJ TA appletBy , 29(EFISunHHot Java A887] RESE) app Let Deh D 
Ð. (RAZA , ROFARPERAZOTS zx ATA JWe b SEE ZR SR FH S Ta 
Sé, faskNetscape4EHHINavigatornill a29 POST —Nlavak#Uil, SBRjJava 
applet7AF eins. MicrosoftHJInternet Explorer SIE. HIRE, 
Internet Explorer tPÉ9JavaZ SR sihi, RAT EUA JavakiRZXX , 
FATAH So. 


NI AA Pali , Sun Microsystems 2T "Java Plug-in" , BEHN 
sat DLA), ALLEN ARMA, RE AA 6 RA NBI avais {Tay 
nai Java applet, 


SER , IX NÆRT APOK , applet HHTAFIA. (EVA; 
XX. BAE, RE TA E OU av a TAI VES) Sz era SrA, (Esun 
Microsystemsflja>RHJOraclefE(Zthx%Ejnil o HAPEE, SYEFIJ. BF 
REZEWIVMES SAP SF, ALO Arles Lava HESR. 8 
LY SS ER I Bark ava HINE ET SSH EE au alt , BAEN e 
MAB IE, OracleHI RR Mt RILA KE, CARE KATA appletáb 
RIFA (BANAN13.4.915). 


US, FRAR SRA Java applet BEE , FRRizfTappletta FAZ. Alt, 
KA, REARS Ee BE app Let ANSA TA SEW NIRA. 


El PAN es A FE AJ applet , ZE RINA A Java Plug- 


in, FR RNs Sea. Fillinapplet , KÆBE IAEA, iHE(E(E 
ATES, AÆARSEDI2.57 


13.4.1 — Nå HJ applet 


AER, SITE | NotHelloWorldf£Pge , jixEBjEEZ573—" applet, 
applet Ni FE f java.applet.AppletšEHJJavašE, ABE, $i JR 
Swing3kSTHiapplet. EA A applet abs HEJAppletže , Eæswing applet 
AER. 208113-2FT733 , JAppletÆapplet AABY — T Et TÈS. 


EL nærtapplet swinga, dx mi FJAppletÉ, HiBappletH 
AISwing2B (FA Setz, 




















El13-2 Applet4kikE 


Fe Fs 13-47 S applethRZAf “Not Hello World” DICH, Ss MUSE 
1028 HAAR RA. Aid, HFappletæweb AH, MSE VEE 
chappletÉY/Jiz. 


REFRIEBEB13-4 applet/NotHelloWorld. java 


1 package applet; 

2 

3 Import java.awt.*; 

4 import Javax.swing.*; 


6 /** 
* (version 1.24 2015-06-12 
s * (author Cay Horstmann 


Ë "Zi 

10 public class NotHelloWorld extends JApplet 
it 1 

12 public void init) 

13 

14 EventQueue.invokelater(() -> í 

15 JLabel label = new JLabel("Not a Hello, World applet", 
16 SwingConstants.CENTER) ; 

17 add(label); 

18 mi 

19 } 

20 + 


EH#4Tapplet, PATRA T3INVTE : 
1) JFJava) VHE MIA, 
2) SFT BEI (JARA EH ( 232113.1.17 ) „ 


3) SIE DHIML44 , ER ss ANE NN , LAKZAN(BiZZE appletÉY 
KN, 


EGR NING : 


«applet class-"applet/NotHelloWorld.class" archive-"NotHelloWorld.jar" width="300" height="300"> 
</applet> 


TEMES HS FappletZÈl , RIME pk E ffÉYapplet viewer ( applet 48 
85) FF HHT. EEHappletBF Fs Ni ei JEM applet , JLA EAST 
HA: 


appletviewer NotHelloWorldApplet.html 


applet A Est Der HTML NFS , MRM. 8113-34 Y E7 
ix appletJapplet A3. 


P Applet Viewer: NotHelloWorld _ O X 


Not a Hello, World applet 


| Mozilla Firefox 


Eile Edit View History Bookmarks Tools Help 


<a + > " Ge 3 Gå [O file://fhomejcay/books/cj |. 3 file:/#hame/cay/books/cj |æ 


Not a Hello, World applet 


| Applet NotHelloworldApplet started 





Él13-4 Axl PA app let 


applet BF 38 (BER Ua WE ME , PARE AR NRF ETE IEA NINE 
Haftapplet, RESAPE. Bu , applet FERRARA 
znapplet , MAPDEAFBIBIHIMLIZA. MURRME EZ Nappletin 
ID, GE 


sh HEH EEapplet , HzEg8jBHTMLYCP EIS RS ( AIÉ]13-ABTzR ). MUSS 
appletiS HÐ, , NÆRT Java Plug-in, HILI EAA TA HJ ANT 
applet , 2712. 515891128. 


VRE : ORI f applet HER AL, EZENN as, SÆT SIE 
MAIS. REMAT NEHA ASS MEAR. (El, app ler Buzasi, ol 
LAF J av afs BERIT AAN åR. ajari, APTA , RA 

RIMA. AA DÐ mM nTM , PRALE ASTAJappletiti3. 

Windows E , aJLAZEWindowsis #lIAIKR#JJFfJava Plug-inj2m$l, fELinux E, FJ 

LlizfTjcontrol , Ek Sep Java. lüsxappletBJfsmictis mS. 


BSP E RM aval HER AT LER MENeb lu JE HEJapplet, AA EK 
i, BARA LURERE. SES HERE : 


1) #V—T MIM , HEHE Si appletftaBHEinic. 


2) #RAKJAppletèSfiI—DFfakS. HX PARC) public. ANlappleti#ZT EM 
EX. 

3) MAMAR min. FBAWM AMBER. (RIN ARNI es P Ir 
To 

4.) JER ANNAÐ AME EI IE 2 applethinitwiz FÆRRE app Let 
IR , losa SM app let HHH init iá. 


5 ) HERsetSizejšH ; xjappletskii , HTML ILA HØIwidthøheight Sia] 
WERE AN. 


6 ) #i|ÉksetDefaultCloseOperationi]FB. applet REX ` HUSE HAY 


applet 2281101517, 


7) SURE FHVSFdsetTitle , MWRDD AHA. appletig Biri, (SA, 
RHJLAFBHTML titlefnicdAwebR ASE. ) 


8) gEJEHsetVisible (true), applet 87E. 


v]. 
—Jjava.applet.Applet 1.0 


EvAMMavappleth Sax NA. Bmx AAA aXe. 


` 


mix Siz, RA ING SIX applet s sS TER EE HTA TEN 
EXA. BREUBJNM E EA TS. 

mx Siz, APEKRBABÈZXZ Napplet AT sss DH] 5 2t BJ CR AD 
EXA. BA a FæÆRIÐ PEE. 


Ki 


` 


mix 737A , ARE HA Ke SATA ARE Rest gl 


ISS app ler DEI, WEH Webi FIXAZE— MRAHKIAiE ` ERA 
že , TSEN RE PATA, Di 5 S BUM AI TED AN LEAR. 


13.4.2 applet HTMLIRICANE(E 
NAT Nato AJappletisicfl : 


«applet code="applet/NotHelloWorld.class” archive="NotHelloWorld.jar" 
width="300" height="100"></applet> 


aJL(ZEappletikiC (RA TB : 


Bt ee , TERRE I applet BREMSE (Fl Na). applets 
E, Xæapplet Blikås. PILLE applet BROER HEEN IN (HE 
Mest BR app Let Al, HESS app ER HEST 
le], ART LITE AP S SU BJSIGR. 


IX Matta J appletHJXj2T73zV. JETEB-HTML imgfirichYalignE E81. 


XE BIE AEH , fa I applet E FBJÉRESZX ( vspace ) LIRA EMILA JESEN 
( hspace ) , 


IX NEBE f applet by vita. 


SEA VI E app Let SD) 2, Ix] , UlRapplet&7tElcom.mycompanyHH , BË 
AD ELIE code="com/mycompany/MyApplet.class", BALE 


code="com.mycompany .MyApplet.class”, 


code alt Rise bh applet. HA, (REJappletnJBE ER HEMŽEN 
(E, Els AY S BSapplethss , ERE A SS BAZE 
(4 , FEE NA, 

ix E EAE applet AHL IM HI ap AR VÅT (AIBEBZ TIARMSE ) . 
joue KAFE NM applet ZBUMWebHR SEN JARVIHHES5718. II : 


<applet code="MyApplet.class' 
archive="MyClasses.jar,corejava/CoreJavaClasses.jar" 
width="100" height="150"> 


ix P Ts ERE JUD JARA ( PERAL MARX ) HIURL. 


‘XNR, JUE Amt abepletd Bg 4E ERE , DNR 
FiSAFiifappletikS. ARBINA — APITA , FLIS TEE 
SAHI. 


Java, PILUEHalU BERT. NBA, 


UR re Rd applet, BÈ ZAN IJappletAlparaminid. wiles 
Baz. applet>R0</applet mc ZIBJAJITAXA. STAR, Liavaa 
E zun <applet>A</applet rid UMATA. WT FS a SS 
A , PUEREINICZI RENA. GIMI: 


«applet . . . alt="If you activated Java, you would see my applet here"> 
If your browser could show Java, you would see my applet here, 
</applet> 


Ja SKAAL JappletiBie Mame lt, Ata applet, 
NetscapeñlInternet Explorer3p35 1H 814 JavaScript Am EHJappletkjjs 
iko 
ZEM JavaScriptijigj—TDapplet , BARE- PAT. 

«applet ... name= mine ></applet> 
JA JE BIL AH document . applets. appletname EI NIKE, DIS : 

var myApplet = document .applets.mine; 

j: NRHLFILUAHapplet ås : 


myApplet.initQ; 


$5 Ela — NE Für app ler 18 (Eri name EUST Æ ZÐ. AS 23BIJ 


applet Epi DAY, FIX SEARS EE AppletContext#zHAygetApplet 
Fk SERESA WC applet EA ( inter-applet communication ) fl 
tall 


= EFE: ZEwww. javaworld.com/javatips/jw-javatip80.htmlFB, Francis 
LufEFJavaScript-Javal(S#ÉA f — NANAY ` 20 Ea pp let AJA 
AN, MASIRF RAGE ERA width height REKE. ¡XElavaSlavaScript 
EKA MRIFAYOI-F. 


13.4.3 (FHSXA]appletifi#(EE 


SEMA ERAS TERA, applet LUERBRWEZZEHTML VIA PAISA. DE 
FUFÍHTML parame Me NI RÆKJ. PSO , JB EWeb ERE 
applet PERS KE. PLAE FHATMLAZKIG : 


«applet code="FontParamApplet.class" ...> 
<param name="font" value="Helvetica"/> 
</applet> 


AA EHapplet&AYygetParameter Hi Sl SB : 


public class FontParamApplet extends JApplet 


public void init() 
d 


String fontName = getParameter("font”) ; 
] 
} 


El... : RAEZEappletHJinit a AÐ A HAgetParameter DA , MI BETEMJEEE 
HÅR. Wfrappletf4i&ssHy , ZE EST, AFAZSKEZapplethHifiks 


ASS , LIN ARE applet, HEFE B Einit 
JAP. 


SAA FASER. MRE MBR, WEA REA AI. ALA 
RES HAAR Fin EE DICHA, UlIntegeréfUparselnt. 


wm, VERTA SME PDsizesk, HIMAS EI BEN NARF : 


«applet code-"FontParamApplet.class" ...» 
«param name="font" value="Helvetica"/> 
<param name-"size" value="24"/> 

</applet> 


TARE ET Y UTE PENSA : 


public class FontParamApplet extends JApplet 
public void init) 
( 


String fontName = getParameter("font") ; 
int fontSize = Integer.parseInt(getParameter("size")); 


EE 
) 

El... : paran ic P#]name 8 HB Si getParameter DASAL , SIE 
KJØR NBA. 


PRS BRITO PASEL ZIP , PENE SAR size GA. FUE Min 
ÆR /INull RASERT. PI: 


int fontsize; 

String sizeString = getParameter(" size"); 

if (sizeString == null) fontSize = 12; 

else fontSize = Integer.parseInt(sizeString); 


TG £e BRHJapplet , Ciel NERA , 208l13-5P 75. 


Ð [Mozilla Firefox 
File Edit View History Bookmarks Tools Help 


<a E > ki e Ka je file:J//home/cay/book: 




































































Diameters of the Planets 


Uranus Neptune uto 





Él13-5 —PEJElapplet 


ix PappletAHTML X44 AYpar am 82 ES EASE. FEGAHENI3-518 
RZBIHTMLICE : 


«applet code="Chart.class" width="400" height="300"> 
«param name="title" value="Diameters of the Planets"/» 


<param name="values" value="9"/> 
<param name="name.1" value="Mercury"/> 
«param name="name.2" value="Venus"/> 
«param name="name.3" value="Earth"/> 
«param name="name.4" value="Mars'/» 
<param name="name.5" value="Jupiter"/> 
<param name="name.6" value="Saturn"/> 
«param name="name.7" value="Uranus”/> 
<param name="name.8" value="Neptune"/> 
<param name="name.9" value="Pluto"/> 
<param name="value.1" value="3100"/> 
<param name="value.2" value="7500"/> 
<param name="value.3" value="8000"/> 
<param name="value.4" value="4200"/> 
«param name="value.5" value="88000"/> 
«param name-"value.6" value="71000"/> 
«param name="value.7" value-" 32000" /» 
«param name="value.8" values" 30600" /» 
«param names" value.9" valuez" 1430" /» 
«applet» 














Dol ME applet PED NF EAI NEUES, FILE ASŽ LYEN 
FL. Webrarmi HAVE Napplet LIES Bl , DEl AER ` RFE 
ERE ERE MA Dapplettnic , SVÆR ANES. FIK, TUNA 
AUTE. UAE , (TE BITEN SKEM TE NEBI , AJ EIZ(rA Web 
HOSE AA? ATIERYEXA , ALLEWwebAH(RA3. MGa 
te FER Java L RERE T , 


LME, GR ES JavaBeans ( beans ) GJ REGI applet BÆRENE 
K. URSIN bean , AILGEKIKTE(fB Web RET , HERAS, MIL 
AEX applet UNE MEIR. 


154 13-5ærX NE app Let Der, FER, init TAS SÐ , HH 
paintComponent H AIR. 


(igi 213-5 chart/Chart. java 


o O9 = ca wo - wo På fes 


package chart: 


import java.awt.*; 
import java.awt.font.*; 
import java.awt.geom.*; 
import javax.swing.*; 


/** 
* (version 1.34 2015-06-12 
* (author Cay Horstmann 
vi 
public class Chart extends JApplet 
( 
public void init() 
( 


EventQueue.invokelater(() -» I 


String v = getParameter(" values"); 
if (v == null) return; 

int n = Integer.parseInt(v); 
double[] values = new double[n]; 
String[] names = new String[n]; 
for (int i = 0; i < n; i++) 


values[i] = Double.parseDouble(getParameter("value." + (1 + 1))); 
names[i] = getParameter("name." + (i + 1)); 


add(new ChartComponent (values, names, getParameter("title”))); 


DU: 


/** 
* A component that draws a bar chart. 
af 


class ChartComponent extends JComponent 


private double[] values; 
private String[] names; 
private String title; 


/** 
* Constructs a ChartComponent. 
* (iparam v the array of values for the chart 
* @param n the array of names for the values 


46 
47 
48 


* @param t the title of the chart 
d 


public ChartComponent(double[] v, String[] n, String t) 
( 


values = v; 
names = n; 
title = t; 


) 


public void paintComponent (Graphics g) 


( 
Graphics2D g2 = (Graphics2D) g; 


// compute the minimum and maximum values 
1f (values == null) return: 
double minValue = 0; 
double maxValue = 0; 
for (double v : values) 
d 
if (minValue > v) minValue = v; 
if (maxValue < v) maxValue = v; 


if (maxValue == minValue) return; 


int panelWidth = getWidth(); 
int panelHeight = getHeight(); 


Font titleFont = new Font("SansSerif", Font.BOLD, 20); 


Font labelFont = new Font("SansSerif", Font.PLAIN, 10); 


// compute the extent of the title 

FontRenderContext context = g2.getFontRenderContext(); 

Rectangle2D titleBounds - titleFont.getStringBounds(title, context); 
double titleWidth = titleBounds.getWidth() ; 

double top = titleBounds.getHeight(); 


// draw the title 

double y = -titleBounds.getY(); // ascent 
double x = (panelWidth - titleWidth) / 2; 
g2.setFont(titleFont); 

g2.drawString(title, (float) x, (float) y); 


// compute the extent of the bar labels 
LineMetrics labelMetrics = labelFont.getLineMetrics( 
double bottom = labelMetrics.getHeight(); 


, Context); 

y = panelHeight - labelMetrics.getDescent(); 

g2.setFont (label Font) : 

// get the scale factor and width for the bars 

double scale = (panelHeight - top - bottom) / (maxValue - minValue); 
int barWidth = panelWidth / values.length; 


// draw the bars 
for (int i = 0; 1 < values.length; i++) 


// get the coordinates of the bar rectangle 


103 double xl = 1 * barWidth + 1; 


104 double yl = top; 

105 double height = values[i] * scale; 

106 1f (values[i] >= 0) 

107 yl += (maxValue - values[1]) * scale; 

108 else 

109 ( 

110 yl += maxValue * scale; 

111 height = -height; 

112 } 

113 

114 // fill the bar and draw the bar outline 

115 Rectangle2D rect = new Rectangle2D.Double(x1, yl, barWidth - 2, height); 
116 g2.setPaint(Color. RED) ; 

117 g2.fill(rect); 

118 g2.setPaint(Color.BLACK) ; 

119 g2.draw(rect); 

120 

121 // draw the centered label below the bar 

122 Rectangle2D labelBounds = labelFont.getStringBounds(names[i], context); 
123 

124 double labelWidth = labelBounds.getWidth() : 
125 X = Xl + (barWidth - labelWidth) / 2; 

126 g2.drawString(names[1], (float) x, (float) y); 
127 } 

ps  ] 

129 ) 


| 
java.applet.Applet 1.0 


(8 2lDle¢applethYwebR mH parami EXA 13218, FT Rename KST 
HIGH. 


IRS apple (FARE ARREK applet FE. ARAFO SA 


FINO NI AIR Blapplet Zt TT parar, 81708830: 
SUE. KEBS. Mita I : 


"fps", "1-10", "frames per second" 
"repeat", "boolean", "repeat image loop?" 


"Images", "url", "directory containing images" 


13.4.4 HEE RIIS 


applet JLAREH AIE. STEZAH, BI MTEGIF, PNGEKJPEGIAH , E 
BUS EP ZNAEAU. AIFF, WAVEKMIDI, BIMBIIFEIGIF , Laa. 


Ze FACET UR LIS EBA AA AYA. 188 9 LIEN AH sgetDocumentBasezk 
getCodeBaseJTiA(32lÆURL, Bt DE ll, Papplet#IHTML ARAS 


URL , RÁ 215 ållappletiJcodebasejE tts x7EHYURL. 


A LAAgetImageaygetAudioClipA IKE e ATI (FVE. S : 


Image cat = getImage(getDocumentBase(), “images/cat.gif"); 
AudioClip meow = getAudioClip(getDocumentBase(), "audio/meow.au"); 


LORA CEM TEA NAG. BM REM, RES AR EA play D 
iko FEIL Rapp) en au AMIA BEA. 


play(getDocumentBase(), "audio/meow.au"); 
wel | 
—Java.applet.Applet 1.0 
EEE rr app let Deh M EIHJURL, 


(BS DS Dapplethi(t3EHESSHIURL. IDXPJLIE codebase ES |HHHJ A RANE 
XJURL , URSA, MI EHTMLXAFATREBSSHIURL, 


BIN CUS UR LIER TANI. RAEE A RATE (MENITE 
— S39XFRURLBJ—^ (E. JURA AE, BAHAPASRE. 


MET HE NESE. RM A Reet aT 


SEN HURLAI— Miss, RIARTE, XA NDA Ra null, 


RNET Y URLPITTRREESIARRS— PENIS, MURERE , Rz BD3RIBInul1, 
All , ABI NASIS KIS NAG. 


13.4.5 applet F FX 


applet (fi assskapplet EF Figs. applet LS Kyle 7J HIRE 
Pleo , AV VESE , ENS NRBR , iaa IBI 
Web. Diss BELIM TREBA , MIURA. A, UR NE 
applet Ba a5Hi51ThJappletE Kapp let BERETE ER — Dweb AE, BAHA 
BASE. 


SR Ej SS, appletF]L1J4FgetAppletContextiiik. 3X4 737A XRIBI— N 
SEMAppletContext#ZO AIR. BlLAAAAppletcontextZRO WAALS 
applet SYNE ZB MBR. BRS getAudioClipflgetlImagez ^P , 
AppletContexti OMB ARZ FHEJ73;A , REGERE RRA LP FME. 


13.4.6 applet/B)iB/3 


— web AA AB EZT applet. WR—WwebnHBSxkHlal—tcodebasefy 
Z”Napplet , EMULAR RAY, KE MSR , (RE BERO FB 
Fl], 


UR JIHTML AH FAYE 7 appletigkEname/mTE , AJLMÆEHAppletContextaDA 
getApplet75:53454I1X PappletiY—P5IÆ. GIO, SEERHTMLSCHEFRE SEA Bin 
je: 


«applet code="Chart.class" width="100" height="100" name="Chart1"> 


ALA MAR 


Applet chart1 = getAppletContext() .getApplet("Chart1"); 


tet NappletBJ—-N5 BB. MEATA AE ? (i Charter — NIA 
FILES TUE Bes , ENE FARER NTE : 


((Chart) chart1).setData(3, "Earth", 9000): 


AFTAG HH Meb Aa AEA RS applet , AIR IEABnamejE|E. getApplets 
za REIMER. MAS MER , ESTER ELF appletij 
AM: 


Enumeration«Applet» e = getAppletContext () .getApplets0): 
while (e.hasMoreElements()) 
( 


Applet a = e.nextElement(); 
System.out.printin(a.getClass().getName()); 
d 


J 


applet Be AN [F]web AE] ERgE (tbappletiifS. 
13.4.7 Ear PARA 


JUV RY SEU PEE, ` TARTE IMeb NE ENA , IX AREA 
AppletContextjžxLlH IDA. 


RJLAFBdshowStatus73;ZTEXI nI ESR ARE MAKE én T APER. DS : 


showStatus( Loading data. . . please wait”); 


O: Ez ` ARANA , showStatusHJfFRH HER. Ns ME AAA 


E, ERHI "Applet running” ZAR Bal. DUE RBA SE 
TAKE ERAN , W "Loading data...please wait” , MARELA BE 


ARANA. 


aj LAFHshowDocument o ASIN RAAT PAAHIWeb AM. BREDA LAX^ 
AIX SAAN. SIBIERHJZAzEUSHishowDocumentZfze(R— 1 22x , BIBE E79 


URL : 


URL u = new URL(" http: //horstmann.com/1ndex.html ”): 
getAppletContext () . showDocument (u) ; 


NAHI , ESTER A EA a T ER AG JI MebNE , Alte 
BRA BYapplet. ZzRIBIECKHJapplet , AP Ørnes GEIR. 


FT]LLFEshowDocument 3 dente rr Pass CES TE len ER CIA 
(Hlzk13-2)., WERE SASS" blank", NDEI 
AL, mt, HERE, ŠOS FAHTML PARES E, ALA 
Aaa EOS AID NER , E MERABECAEAEF. ol D app ler tt 
(EAR , LC Ep ren CR, PTE GUARRA MI. 


EL. : applet AESA reb MH, showDocument 5; Effapplet SF ans 


BAN. 


%13-2 showDocument7j;X 


Hii tij = 
" self" sk | FEBER OA 
" parent" TE AC HE SE P Lo SOR 
"top" (E de DOUZ AE P fib zan XC 
" blank" TEST AY AR fit 4 DUE å O A ROO 
HALF FEIRE PAN. WER TE TEJEJE La NER, MITT AGN, JESE Niš PE Oe 


v], 
—Jjjava.applet.Applet 1.2 


IS app leti] b ESENERBJ—^ fW. fEX$e3 ass, LER MESSI 
1A471X NappletÄYylluig 


FEN pa RA ARMS TIE FAT. 


API 
java.applet.AppletContext 1.9 
REEL FX (tESLERBEI# Web ATA ) PATA applethY- NY (NÅR). 


RR 48) E RM PAB EAHYapplet ` URIANFENGREINUIL, RAMA S BIWeb 


I 
RE. 


(EN iz) MERA En Teb A. SIRP , RERAN 
H. Æ 0 EA target mr BM (WX13-2). 


13.4.8 Yb$8 


MT NE uk Ra SEAS , RARA DISIEFEE, | —Pweb HE 
SHAMAN NIE EA A applet. 


Fach “MHS aa)Java Web StartWrFH. ANSEIS[E]—/Nweb AHA ME 


SIMTÆP IT EL ERUERA , BSA sige jel GENER, nè 
SUE , BUER RAA ENES OSEN MT. 


JI Y ÆR av BINARIA, Java MSD Ne! , KINGS 
IRFAN. KTERE (security manager ) SUE YE KITAA). 
ANA BE P , BRAIN EHE. ET EEE , FAME Eapplet 
E Pir, 


DA VISE A ERA ? URREA AR AP AUTE 
Ovna, SAP A RIESE SHEN, KERALA. DOS uu 
TR EEE SAS Pat ERE Y, ix PREM TIRE An 
JJ “GREN. IRA TAN UAB SSA RAP HAG. 


BIEN , DREHER ALA RIRE : 


WHOS ROBE. WH, ATREA, REESE 
YFED NATI A BEBER. NS, RSR? , wit 
Java Plug-in TERRIER FEE. 


13.4.9 FAE 


appletEkJava Web Start DD) AR VIELE šX F SETA. FAAIARVI — 
NER, ETA. MESA AX NEEB AEE , MER 
NITA FANEN. 


PURO , Gefäll ividork: GmbHZTAZZTSETAHJ— DWA, tERThante HJ— 
MERKEA (SME 13-67 EA , PARA PLN : 


1) HDD DS HY ` SEBEJ RAM. 
2) SA SC Byworks, 


3) uEBBSCEHThawteszA&, (Java Plug-inXAlE%I (jiv Thawte RS Bun 
ATA , AIMBALAR HY "FRUE o ) 








P Details - Certificate 
"7 yWorks GmbH (Thawte Code | 
b Thawte Code Signing CA (| 


F More Information 






























@ This application will be run without the security 
restrictions normally provided by Java. 





@ caution: "Works GmbH" asserts that this 
application is safe. You should only run this 

application if you trust "Works GmbH" to make 
that assertion. 








The application's digital signature has been 
verified. Do you want to run the 
application? 





Name: yEd Graph Editor 
Publisher: yWorks GmbH 


From: http /jwww.yworks.com 


Mi Always trust content from this publisher. 


n PAMARAAN EE 


The digital signature has been validated by a Won kaste. 
trusted source. E 


EFl13-6 —ÒZTUEB 


ME AG “SSSR” ER, SERI NU ANISITIJIAABIJavalB ENE ER 
rj, ERAN ? SR ERAT ANN yWorks GmbHÉYIEfE. 


FE AE DNEVNI SEV MEA, DRS SITE , DOE Ser 
SS NIE RUE. WA , “Pava HRA DE ERA CANE 
HANA. SR, Java Plug-in 37 NAT Ex BIMA, PAU, A 
ZJava Plug-in ARPA. RRBAKEX , AAROSHP SÆTTES 
AZ SBBJuEBIIBHyZzERU. MECHABRISAZEAJUEB, 


URTER Java appletEkweb Start , árl. WM Java 
Plug- in SY MERA TAS TUB , BENHRBIIAR MESA. 

UR IME RAEE, MIA ARA eer E NUEHBRIIABEVIXA, 9 
LET uECH, WRIA, RAKESILER , ANRANIMNEA 
RAZR , BERITANTRNANGRUE HERA. 

PRATE HSE Dee H , fe HUB RÆV Java ESF ET , MÆ 
PRIP, JES AJE PN MAREA NEP, EAU NGA 
PEAS ZE. 

iz PAR, BEE SEAN. Ra LEAR ASCE MR, EP 
SEXE ( 23113.1.27 ) . 

el S Permissions ` sandboxEkPermissions : all-permissions , Bi: 


Manifest-Version: 1.0 
Permissions: all-permissions 


TZ s>) = ° 
ix PRIATTjar IEH: 
jar cvfm MyApplet.jar manifest.mf mypackage/*.class 


HTML X44BSappletiTaAM A46]EFarchive="MyApplet. jan". 


Ea , IARU, ASU: 
Jarsigner -keystore keystorefile -tsa timestampURL MyApplet.jar keyalias 

Fe ANE B 21 RA ERI JEKURL, BAIS ut Eege, BANET : 
keytool -keystore keystorefile -list 


KS ale, YRRILAFBkeytoolüp PHI-changealias HE le. (KF 
keytool EZA , BWS TNS, ) 


DUTIES BAY IARC FE app) et CSS DTM FRA web ØRS sa E. 





Eize : PILAR ANN av EPR, BRASSERIE 
it. FE, IRMA SS EAN MER. Java Plug-inf 
EGET ARNE : PES HUR. 


13.5 Java Web Start 


Java Web Start #—IAfEInternet FE/ZfpMLRHEERRHJIX7N. Java Web StartMH 
EROS MESSI : 


13.5.1 AfiJava Web Start FH 


HS — NE Java Web Start HAU HÆR , MZE SDE RZP 
JARX ER 9NG 6iE--MJava Network Launch Protocol ( JNLP ) #BZCHYTAIA 
GF. RIREEKIFIKETEWeblRZZSES.E. 


Am ae RWe DAR ANT KAN. jnlp ARE Dapplication/x-java- 


jnlp-fileBSMIMEZSZ? ( XI) AS ESI MIME TRE AIR ARÐIN AF). Æ 
AYE XE Ripe eh SS Ki. 


Ü == : EEG Java Web Start, 2 Mjakarta.apache.org/tomcat EX 
Tomcat, Tomcatje—servletžlISPNEHIBEE , EARS. CHE 


EAR INLP SCHR XT WH3JMIMEZSZD, 
MÆ Java Web Start KG PH AAT ESR, TRAN: 


1) fm. 


javac -classpath .:jdk/jre/lib/javaws.jar webstart/*.java 


2 ) (EFI TIIR SOE JARKIH : 


jar cvfe Calculator.jar webstart.Calculator webstart/*.class 


3) ÆR PINS HAR Calculator. jnlp : 


<?xml version="1.0" encoding="utf-8"?> 
«jnlp spec="1.0+" codebase="http://localhost:8080/calculator/" href="Calculator.jnlp"> 
«information» 
<title>Calculator Demo Application«/title» 
«vendor»Cay S. Horstmann</vendor> 
«description»A Calculator«/description» 
<offline-allowed/> 


</information> 
<resources> 
<java version="1.6.0+"/> 
«jar href="Calculator.jar"/> 
</resources> 
«application-desc/» 
</Jnlp> 


+Æ , KEELT eo, MAFS.O,. 


REZI TFS UIN , an. SEU TÉRRZSRJAUO, MASA 


www.oracle.com/technetwork/java/javase/javawebstart, 


4) [IPE fsEFBTomcat , FE Tomcat TÆANRHER Fel#E#— NER 
tomcat/webapps/calculator, BlæTF Bsttomcat/webapps/calculator/WEB- 


INF , HHS MIweb. xml KAFIKETZEWEB-INFTHS£F : 


<?xml version="1.0" encoding="utf-8"?> 
«web-app version="2.5" xmlns="http://java.sun.com/xml/ns/32ee" 
xmins:xs1="http://mww.w3.0rq/2001/XMLSchema-instance" 
xsi:schemaLocation="http://Java.sun.com/xml /ns/]2ee 
http://java.sun.com/xml /ns/j2ee/web-app 2 5.xsd"> 
</web-app> 


5 ) FSJARXACTRTUIBASILMERBANtoncat/webapps/calculatorEBs3x, 


6 ) 7182. STARE , fEJavaPEñIIEHSSrRiSURL http://localhost : 80882 
MESA. NA , IU14213.4.9f AANI JJJARN HSE, 


7 ) tomcat/binH&&HATRIHIAERz Tomcat, 


8) amin Pua. PSO , ANFR(ERBT omcat, Nja) 
http://localhost:8080/calculator/Calculator.jnlp, MUSS EZENN fès 


Pk, f Java Web Star ti JA SEE , MiZESEEZI] Java Web Start RAE (NE 
13-7), 


QO ER RAN SS TIET INL PVC , OlOg NÆRE ENS Thu FB 
AHA, MRE, Bækjdk/bin/javaws, AN, PRRESNENGMIMERE 
application/x-java-jn1p-fileSjavawsWHXAE BELT S ERIT ARI LM 


lji x—FAHJIDK, 


9) BB, ARRAMA , BT RINE REHIRJE — NIava ÆRA , %1E113-8H7 


ya 


n Java Web Start 


Downloading application. 


Name: Calculator Demo Application 
Publisher: Cay 5. Horstmann 


From: http :/localhost:8080 














113-7 jEzjJava Web Start 





Él13-8 Java Web Start AHJIT ess 


10) Z4BEXUJIR]JJNLPXCPERS , Wiel Sep, FLAA ava (421G 
REARTAR , 213-9517. fEWindowsz&ZtBgWindowsfzmlEtis Pa LS 
Java HERE. TElinuxF , FILli2#7jdk/jre/bin/ControlPanel, 


Fa Java Cache Viewer 


Show: Bj Applications Si Q. B Le X fè Cache Size: 17775 KB 
He | w = [æl] 


y yEd Graph Editor yWorks GmbH Application 7070 KB ET | 
A: iText Toolbox lowagie.com Application 3282 KB si 
LabRat Cay 5, Horstmann Application Apr 30,20... 46386 = 


£ op plan Ak. Animal Developer T... Application Apr 30,20.. 2768 KB 4f 


g Calculator Demo Ee | i Cay S, Horstmann Application 0,8 KB 





El13-9 NAE 





Dir me NN RETA, TUES TS 
IEH EAST JURL : 


Javaws -codebase file://programDirectory JNLPfile 


RO , ZEUNIXH , GUME SINICA BR HEER HH TINGS : 


Javaws -codebase file:// pwd Calculator.jnip 


YA 8 SV E SII ia EE: 
ER EA. 15 ROUT RABRIOOEIINLPSZAEFR : 


<shortcut> 

<desktop/> 

«menu submenu="Accessories"/» 
«/shortcut» 


SFP ECR RA BEAR , 495757 "desktop integration warning" , kf 


2113-1017. 


B Desktop Integration Warning E 


The application would like to create 
shortcuts. Do you want to continue? 





Name: Calculator Demo Application 
Publisher: Cay 5. Horstmann 


From: http #localhost:2080 





EJ The application will add shortcuts to the desktop and the applications menu. 





El13-10 RSS 


AMA RE RRA El. Oracle M4 32 x 324064 x 64H) 
Elin, EEES INL RJAR AF—CEKTEWeblRZ383-E. era CAD AOE! 
JNLPXAFJinformationTo FR : 


«icon href="calc icon32.png" width="32" height="32" /> 
<icon href="calc 1con64.png" width="64" height="64" /> 


FA, DEE Cu DONS RRA. URW heen, SEH TJ 
WAY En ell AR Vlfrro , ZPCETESRESrHUSFBHsetIconImage73;E. iB ATE 
'Bff13-1, 


13.5.2 JNLP API 


INLP AP IVER DI AE SE ARAT , HE ne Der IAE 
Kr. HA, AE ERE CID, MERE FE PRESE RNI , MARE 


fe MI. Am, ole , APRIL FIGHT. EX 
Ata AU , be BEND KA FAS, MARE E, AIM VZAY 
Æ , AUS AAA, MERA MARIE. TEME Z 
Bi, EFRA DISEASE APA EI SASS , 208 13-11 817. MA, APIF 
MATERIA Fe SAMA. SAVE , MALA INARELUFA LA. 
H. ERROR LAS FHM A KARA” NEYE, (EEF 


ES 





IA Security Warning 
The application has requested read access a | 
to a file on the machine. Do you want to TE 
allow this action? 





Name: Calculator Demo Application 
Publisher: Cay 5. Horstmann 


From: http://localhost:8080 





13-11 Java Web Start} =E 


APITHE f FARRS : 


Ru , EZIFABServiceManager , AN PER : 


FileSaveService service = (FileSaveService) ServiceManager.lookup("Javax.jnlp.FileSaveService"); 


URRA nA , UE AIS HunavailableserviceException, 


Db 


El... : SER AE ER EH Y JNLP APIKYASEIF , BASERES, 


javaws.jar (EF. ix T XTEGDKBJjre/lib-o- HFR Fo 


WE, TEE EB FAAYINLPARSS. RFI, AE IATA EA AA) 
IES ANITA ÆRE, PAKAININ A. ART: 


service.saveFileDialog(".", new String[] í "txt" ), data, "calc.txt"); 


AEH InputStream., ABER LORE. ERS 13-64 , (FAT 
[EISE : 


1) BISEByteArrayOutputStreamnF] FENG EARTH FT, 

2 ) @8lJëËEPrintSstreamF HUE 18%BytearrayOutputStream, 

3) FE ROSET JENA PrintStream, 

4) SEXZByteArrayInputStreamF FitBUAHIFT3. 

5 ) SEB (3188 saveFileDialogAik, 
SINA ENES ARMAR. WE, IL RIO PATRIA. 


BE M RAIN, FEE HFileopenService, 'EfijopenFileDialogXyif 
FE EUT RE FE CARET EE AROSA ÆR , Jtiz[8|l—“"FilecontentsXJZ%, 
Saya HgetInputstreamfflgetOuputStream bn AKIT KISE. RAHA 
VWE MAT , openFileDialog 5 FREE] null, 


File0penService service = (FileOpenService) ServiceManager.lookup("javax.jnlp.FileOpenService"); 
FileContents contents = service.openFileDialog(”.”, new String[] í "txt" J); 
if (contents != null) 


InputStream in = contents.getInputStream(); 


ESA , MARINE VÅT sk A RAE UE. FERIE, NT NE 
TERMINE, (HH ExtendedService : 


ExtendedService service = (ExtendedService) ServiceManager.lookup("Javax.jnlp.ExtendedService"); 
FileContents contents = service.openFile(new File("c:Wautoexec.bat")); 
if (contents != null) 
( 
OutputStream out = contents.get0utputStream() ; 


FEFRBJFHF Ie RM EUR), 90/8113-12FT71, 


Security Warning 


The application has requested read-write 
access to the listed files. Do you want to 
allow this action? 


Files to open: 
c Aautoexec.bat 





13-12 MASS 


SEAT ENA aes PY, MERE (#F3BasicServicez[]. ER, BER 
RA) BESA ATA BY NI YES, 


BasicService service = (BasicService) ServiceManager.lookup("javax.jnlp.BasicService"): 
if (service.isWebBrowserSupported ()) 

service. showDocument (url): 
else... 


AT Our RI Persistenceservice Eu AER RBSBUBSR FEE 
BRI NATA AZ. DGMEISLIFHTTPAYCOOkiE , (FURSAT AME 


CIS, URLA RAAE webi , IRA MIME CU KE — 1T 72 (EH 
AAA Sil). XI ERESKERJUR LÆ , ML Rae Een] LA ie ee ZE 
Ea ( Cri Be RAJA LM). 


JIM PERE RARA, TM RM ABER PEE FAM codebas eZFIBRSURL 
(E ( codebasefEINLP (FREE). PRO, SOR NWAFEZN 

http: //myserver.com/apps FAKE , AT RARER 

http://myserver. com/apps/subkey1/subkey2/.. .JZEAHISE, in] Ete EIE 
1E BIZIR=ANL 


ML FARE Fen] LUIHBasicService3SHIgetCodeBaseAj£ AE CHYcodebase, 


Pa Lli FBPersistenceServiceFHHJcreateHjžžE vv — DANJE : 


URL url = new URL(codeBase, "mykey"); 
service, create(url, maxSize): 


ZRA la STE TISEEXKAHER . S EYE Deet iA DIT HER EIN 
FileContentsXJZg , BIR NUSA LS EUER. BA : 


FileContents contents = service.get(url); 
InputStream 1n = contents.getInputStream() ; 
OutputStream out = contents.getOutputStream(true); // true = overwrite 


KINA , ARM EX MEJE ODER. TILE NE 
ESE, HÅR get Ai. WERHWWFileNotFoundException , Fin AE Zell 
SS, 


El... : Java Web Startw/FHfE/r%lappletaBaJL MER MIA EDAP 114437] 
ED. fleegt) OTAN ISI A ASIN JEDI, AXFZHAIFJEN 


APIBYER , Beas ILBJSS 7 ==, 


ÆRA 13 - XY TT FEM RE FAI DAG y rao, RANTRE IEA 
PRIOR VR. ARLENE AE. AT ETISAlEF 
EYRE , MARINOS EEA SE, MIRE TER, MARFANIFALE 
FAFS ERE (ANÉE13-13AT7R ) . 


E My favorite title = IL] x 
Java Application Window 








É]13-13 WebStartCalculatorW BE 


AEIA;SAH13-6 webstart/WebStartCalculatorFrame.java 


o Go = O V == PJ m 


package webstart; 


import java.io.BufferedReader; 

import java.10.ByteArrayInputStrean; 
import java.io.ByteArrayQutputStream; 
import java.10.FileNotFoundException; 
import java.io. IOException; 

import java.10. InputStream; 

import java.io. InputStreamReader; 
import java.10.0utputStream; 

import java.io. PrintStream; 

import java.net.Mal formedURLException; 
import java.net.URL; 


import javax.jnlp.BasicService; 

import javax.jnlp.FileContents; 

import javax.jnlp.FileOpenService; 

import javax.jnlp.FileSaveService; 

import javax.jnlp.PersistenceService; 

import javax.jnlp.ServiceManager; 

import javax.jnlp.Unavai lableServiceException; 


import javax.swing.JFrame; 
import javax.swing.JMenu; 
import javax.swing. JMenuBar; 
import javax.swing.JMenultem; 
import javax.swing.JOptionPane; 


[** 
* A frame with a calculator panel and a menu to load and save the calculator history. 
gi 

public class CalculatorFrame extends JFrame 


( 


private CalculatorPanel panel; 


public CalculatorFrame () 

d 
setTitle(); 
panel = new CalculatorPanel (); 
add (panel) ; 


JMenu fileMenu = new JMenu(" File"); 
JMenuBar menuBar = new JMenuBar(); 
menuBar.add(f1leMenu); 
setJMenuBar(menuBar) ; 


JMenuItem openItem = fileMenu.add("Open"); 
openItem.addActionListener(event -» open()); 
JMenuItem saveltem = fileMenu.add(" Save"); 
saveltem.addActionListener(event -> save()); 


pack() ; 


/** 


* Gets the title from the persistent store or asks the user for the title if there is no prior 


* entry. 
* 
public void setTitle() 
d 
try 


( 
String title = null; 


BasicService basic = (BasicService) ServiceManager.lookup("javax.jnip.BasicService"); 


URL codeBase = basic.getCodeBase() ; 


PersistenceService service = (PersistenceService) ServiceManager 
.Tookup("Javax.jnlp.PersistenceService"); 
URL key = new URL(codeBase, "title"); 


try 
( 
FileContents contents = service. get(key); 
InputStream in = contents .getInputStream(); 
BufferedReader reader = new BufferedReader(new InputStreamReader(in)); 
title = reader. readline(); 


) 
catch (FileNotFoundException e) 


title = JOptionPane.showInputDialog("Please supply a frame title:"); 
if (title == null) return: 


service.create(key, 100): 

FileContents contents = service.get (key): 
OutputStream out = contents.get0utputStream(true); 
PrintStream printOut = new PrintStream(out); 
printOut.print(title); 


setTitle(title); 
catch (UnavailableServiceException | IOException e) 


JOptionPane.showMessageDialog(this, e); 


) 


/** 
* Opens a history file and updates the display. 
* 


public void open() 
d 
try 
Fi leOpenServi ce service = (FileOpenService) ServiceManager 


. lookup("javax.jnip.FileOpenService") ; 
FileContents contents = service.openFileDialog(".", new String[] { "txt" }); 


108 JOptionPane.showMessageDialog(this, contents.getName()); 


109 if (contents != null) 

110 { 

111 InputStream in = contents.getInputStream(); 

112 BufferedReader reader = new BufferedReader(new InputStreamReader(in)); 
113 String line; 

114 while ((line = reader. readline()) != null) 

115 ( 

116 panel .append(11ne); 

117 panel. append ("Vn"); 

118 } 

119 } 

120 

121 catch (UnavailableServiceException e) 

122 

123 JOptionPane. showMessageDialog(this, e); 

124 

125 catch (IOException e) 

126 

127 JOptionPane.showMessageDialog(this, e); 

128 } 

us  ] 

130 

mi  /** 

132 * Saves the calculator history to a file, 

133 tj 

134 public void save() 

355 | 

136 try 

137 í 

138 ByteArrayQutputStream out = new ByteArrayOutputStream(); 
139 PrintStream print0ut = new PrintStream(out); 

140 printQut.print (panel .getText()); 

141 InputStream data = new ByteArrayInputStream(out.toByteArray()); 
142 FileSaveService service = (FileSaveService) ServiceManager 
143 .Tookup("javax.jnlp.FileSaveService"); 

144 service.saveFileDialog(".", new String[] ( "txt" ), data, "calc.txt"); 
145 

146 catch (UnavailableServiceException e) 

147 í 

148 JOptionPane.showMessageDialog(this, e); 

149 

150 catch (IOException e) 

151 

152 JOptionPane.showMessageDialog(this, e); 

153 ) 

y ] 

155 ] 


KAN jnlp.ServiceManager 


RADARES AR. 


IR DERFRA. 


El | 


djavax.jnlp.BasicService 
Xx [RI FHEEFERScodebase., 
AIFEWeb Start mitima UR JII , &leltrue, 


MEN Pa TEGÆRJURL, SISI KAR JI, iRlaltrue, 


C 
! javax.jnlp.FileContents 
[B] — ERE PARI NA. 


AAA RATE (FE žit, WRoverwriteAtrue , Nr DIS 
RH un, 


RENA MA EAI ERE ) , 


REAMHAR , iklaltrue, 


API 
al... jnlp.FileOpenService 


DEF AHIT LHR. IR] MAFIA TEGER FIA. UD 
RAP IRAE , IR[E]nul1, 


H 


javax.jnlp.FileSaveService 


DES BAHIA ites. ASE, FRI AAA Eyes API 


Ek 


RD. MUSSEN Ge vr. IR llull, 


API 
al... jnlp.PersistenceService 


FEE ANE CUE FF ER FERH. RARA e Ee KE ER E 
NAE], 


MIRER E, 
RI HATER UR LTTAIGB Ð RBSESHJTRXS BET. 


BE HYE DAS TAXE DEED STEMT. NIZA SAKR , Mih 


FileNotFoundException, 


PIL, FRUER Nava FEE BINI. K ókh BY 1 EERPJZS : 
Him. 


AHH "ePUBw.COM" #238 , ePUBw.COM JIL ESANG 
HI Bra!!! 


3148 HR 


A (TAÐ TE 
A ZE Z TINEST 


A FETTE 


ACallableSFuture 
A HIPAG 
A HTE 


A FE 14 


ASFES Swing 
A PESE 


IKA PI RO (RAS FRASES (multitasking) : FRI 4113 NE 
FRAYREJJ. GIMI, Eta RECAPHAIEIRTEILIFTENS SA, MIRAR AS 

ARES T CPUBJTERUUL , BE, JEARSAGBIXEEESHATET-AEBHICPUSX E SAA. Pe 
(ESSUSCPUAIAJIE] A DATS NAE, EG A HH TIME. 


ZAK ESKE LEN EY HER ` MERA MES. 18 
m, MES NEE (thread) , EEH. ol lift 
“DL DERE FIN AIEE (multithreaded ) , 


BA , SHESSHEBMEK SUE ? AWK NETS MASE DN EE 
DE, MAW Ses. RITEXRUIFEBLEXIS, AVIZE , EA 
BLIR NER. All, a ete AS LOE Z (ENE S EB, 

BAZ. LIN, TEB ETR EARS , SHEER | SER "SEX , BE, Å 


AE EU E SITEN HTH MSZ. 


fESCE NL , SEERE. BI, MA AAR Re LIBER. — e 
WebiRF EI) VT HÆRE. EAR AE (GUI) ARA MAL 
HE ME IEEE FINERE ABS. HEEN ANA ava URREA 


ZAR. 


im fjern ` DRN a pes SHE. NE MGE J MAE FO BESATT 
EL BEUL, NT SD) eh , EKSEFSRAISTRH, Hl 
YA : Brian Goetz=455H) (Java Concurrency in Practice) ( Addison- 


Wesley Professional, 2006). 


14.1 TARE 


XEMBE— NGA EAS AEE. APIRÈEILHITIZ MES. ENE 
HITAZ , EID MERA MEU IZ VÆRE ÆR SØR. KT 
FIF AHA THES SEAT SC DDR , IRA, 15 
HITER (N1411). 


P Bounce 





114-1 SES rs EI 


MuBstantiztHH] , 1218 MARIA teen) EK , iz NIKE. 
Stani HANNER FA VAHaddBallAj;Z. RAN Er ITT LO move, Å 
Fl—Rmove , Bl 2127] A, KMENA , RAR, HEAR. 


Ball ball = new Ball 0: 

panel .add (ball); 

for (int i = 1; 1 <= STEPS; i++) 

( 
bal] .move (panel .getBounds ()) ; 
panel .paint (panel .getGraphics()) ; 
Thread.sleep(DELAY) ; 

) 


J#FBThread. sleep PEPE HITE , sleep Thread AIBR iE , AFSE 
SRAM AÐ], 


sleep £n Lib —(DdInterruptedExceptionF#È#. FÆSTE ARE 
CAME, DUE, REGRESS SH, 


MISIS MER, HAAN , (BE, DINERS TE NB 
FE. QRS CHOCO RHP BIDRAGET , HAtclosetz HAHN 
BPA, ERE CA RH Z EV IA E Ee rr EN, 


Elie : STER AN (IAN To AEA ll BounceFrame3SH]addBal1l 532% 
HEAR 


comp.paint(comp.getGraphics()) 


X— ARAE. RKI, MAR repaint Ji ZLLANTIMSEUZ E Fr NI ia 
ml. (BF, WINE MERA A comp .repaint ( ) , f£addBall75;Zi&EIBllA 
zs. Ab , AF ETS ballB(FiH ÆTFIPanel ` SELER EMS 
Ham. fe NAME A T SI DIE EN ARRE , FRESIEAAKSA 


ZEHJrepaintžlJComponent, 


TA, AMERO SEK. MIS ERB SLE RARA Db zrak NEE 
SPD LIF. FÈ , BUM ERIN, PERMISO, Å 
ASE ATAR F. GIN, Fix Fæ REA. SABAH , Æ 
ENGEN MERRIER I , MET , HE ERE anStopiziKsksackizZil 
RT Pd. PTA NEA PATA AA APE 
FRAJIS BIL 


AE 14-1 ~ ER 14-38 ER DONE FAN TB, 


ASIR E14-1 bounce/Bounce. java 


1 package bounce; 

) 

3 Import java.awt,*; 

4 import java.awt.event.*; 


s import javax.swing.*; 


6 


7 /** 


j 
9 


* 


Shows an animated bouncing ball. 


* version 1.34 2015-06-21 
* @author Cay Horstmann 


public class Bounce 


{ 


jès 


“ The frame with ball component and buttons. 


ki 


public static void main(String[] args) 
( 
EventQueue.invokelater(() -> í 
JFrame frame = new BounceFrame(); 
frame. setDefaultCloseOperation(JFrame. EXIT ON CLOSE); 
frame.setVisible(true); 


Hi; 


class BounceFrame extends JFrame 


{ 


private BallComponent comp; 
public static final int STEPS = 1000; 
public static final int DELAY = 3; 


/** 


* Constructs the frame with the component for showing the bouncing ball and 
* Start and Close buttons 
* 
/ 
public BounceFrame() 
( 
setTitle("Bounce"); 
comp = new BallComponent(); 
add(comp, BorderLayout.CENTER) ; 
JPanel buttonPanel = new JPanel 0): 
addButton(buttonPanel, "Start", event -» addBall()); 
addButton(buttonPanel, "Close", event -> System.exit(0)); 
add(buttonPanel, BorderLayout. SOUTH); 
pack () ; 
) 


/** 
* Adds a button to a container. 
* (iparam c the container 
* (iparam title the button title 
* @param listener the action listener for the button 
* 
/ 


public void addButton(Container c, String title, ActionListener listener) 


JButton button = new JButton(title): 
c.add(button); 
button.addActionListener(listener): 


j 


62 fas 

63 “ Adds a bouncing ball to the panel and makes it bounce 1,000 times. 
65 public void addBall() 

66 í 

67 try 

68 d 

69 Ball ball = new Ball (O); 

70 comp.add(bal1); 


72 for (int i = 1; 1 <= STEPS; 144) 


74 ball.move(comp.getBounds()); 

75 comp. paint (comp.getGraphics()); 
76 Thread. sleep (DELAY) ; 

77 ) 

78 ] 


79 catch (InterruptedException e) 


EFRI5E214-2 bounce/Ball.java 


1 package bounce; 

2 

3 Import java.awt.geom.*; 

| /** 

6 FA ball that moves and bounces off the edges of a rectangle 
7 % (version 1.33 2007-05-17 

s % (author Cay Horstmann 

y * 

10 public class Ball 

1 Í 

12 private static final int XSIZE = 15; 
13 private static final int YSIZE = 15; 
14 private double x = 0; 

15 private double y = 0; 

16 private double dx = 1; 

17 private double dy = 1; 


19 [** 
20 * Moves the ball to the next position, reversing direction if it hits one of the edges 
21 kj 

n public void move(Rectangle2D bounds) 

23 ( 

24 X += dx; 

25 y += dy; 

26 if (x < bounds.getMinXQ) 

27 í 

28 x = bounds.getMinX(); 

29 dx = -dx; 


) 
31 if (x + XSIZE >= bounds.getMaxX()) 


32 í 


33 x = bounds.getMaxX() - XSIZE; 
34 dx = -dx; 

35 ) 

36 if (y < bounds.getMinY()) 

37 

38 y = bounds.getMinY(); 

39 dy = -dy; 

40 ) 

41 if (y + YSIZE >= bounds.getMaxY()) 
42 { 

43 y = bounds.getMaxY() - YSIZE; 
44 dy = -dy; 

45 } 

46 } 

47 

48 fas 

49 “ Gets the shape of the ball at its current position. 
50 xj 


51 public Ellipse2D getShape() 
52 í 
53 return new Ellipse2D.Double(x, y, XSIZE, YSIZE); 


54 } 


FEE 214-3 bounce/BallComponent. java 


package bounce; 


import java.awt.*; 
import java.util.*; 
import javax.swing.*; 


fas 
“ The component that draws the balls. 
“ version 1.34 2012-01-26 
10 * (author Cay Horstmann 
u */ 
12 public class BallComponent extends JPanel 
Ð 
14 private static final int DEFAULT WIDTH = 450; 
15 private static final int DEFAULT HEIGHT = 350; 


OD co = ON vn AB wd På je 


1 private java.util.List«Ball» balls = new ArrayList<>(Q); 


19 pa 

20 * Add a ball to the component, 
21 * @param b the ball to add 

22 #/ 


23 public void add(Ball b) 


( 
25 balls.add(b); 
26 } 


28 public void paintComponent (Graphics g) 


29 í 


30 super.paintComponent(g); // erase background 
31 Graphics2D g2 = (Graphics2D) g: 

32 for (Ball b : balls) 

33 | 

34 92.fill(b.getShape()); 

35 } 


36 } 
37 


public Dimension getPreferredSize() { return new Dimension(DEFAULT_WIDTH, DEFAULT HEIGHT); } 
39 ] 


_ ava. 1ang. Thread 1.0 
(MIRZA TER YEN. 

SE : millis MIRKJSFVE 

14.1.1 få ARE R ER RANA 


PI LG Te CS KE TE— NAZISTER , Gr ET Vi n] LER res BEER AIG 
ST, SITE, ole EK , GARA CHAE AT. 59h, AWTAYJS 
(FIKSE (event dispatch thread) $— Bibi", MEAP RAIS 
fF. TEA ERAN SISLUSTT , PILUEEKSEIBERBIR] , SAP Earth Closef£tH 
HJ, S FISISZEEERPHAUVEXHERUXT BUE, HANE "RA (Gent, 


IX EB BKS UR EII, LABIA RWA MAREK. BF, MISS 
EKER. IMITAR BEER PATER THERE , GAN, GUIER 
webfE38. Joe (EVER RSW ZAZ(RRIBRIAE— NA. WNUERSSSEPAG— 
VERÐIÐ , MAI IFS. 


REE RE PAT MESAJ AWA : 


1) MESS TSS SSC Y Runnablej 20H Y run AA ix BEDIERSBIER , H 


EA—WVAZ: 


public interface Runnable 


í 


void run(); 


J 

FHFRunnableæ— Mais , JU lambda RATES — NE: 
Runnable r = () -> ( task code ); 

2) HrRunnablefBliæ— ThreadyyR : 
Thread t = new Thread(r); 

3) BØE : 


t.start(); 


ERA CASE MEV , RFE ESN P 2SBallRunnable , A 
JA AB ab E run AA, ANG] FIBER AS : 





Runnable r = () » í 
try 
( 
for (int 1 = 1; 1 <= STEPS; i++) 
` 
ball .move(comp.getBounds ()) ; 
comp. repaint () ; 
Thread.sleep(DELAY); 
) 


catch (InterruptedException e) 
) 
p 
Thread t = new Thread(r); 
t.start(); 


HÆ , AAA sleep AMI BER AISA InterruptedException, “Rit 
ORRE. RD , IEPENE All , 2084 


InterruptedExceptionR HH, run ALARMA. 


TA aAStartizif, IKSEN Nde ( ME14-2) : 


Få BounceThread 





14-2 re ÆT 


RETTE ! SUCERGZ ABBAS 381129 MISS. NERA BEIRUT 
EE IFIHJACR., 


TERENIE - 4, 


E]: trusse Thread PEN NAE, TEA : 


class MyThread extends Thread 
( 
public void run() 
task code 


j 


wa. TÉ FEOS, HR ct art A. Aid, KHAO ABE. miz 


SEG Tia IB SST IS. MFEBRZES , ENE MESE ` 
JE BJZERERITJ AN AAS. DERE HÆRS NIS, BANAS 
14.973. 


0... : PREJA HThreadššakRunnablexjBRHIrunjA, EkWWAnunAik, H 
Z PUT MERE PANES , MAGSAING. MZIERThread.stantòik. IX 
MIKE NAT run AH TET. 


EFRI5E214-4 bounceThread/BounceThread. java 


1 package bounceThread; 


3 import java.awt.*; 
4 import java.awt.event.*; 


6 import javax.swing.*; 


go [xa 

9 * Shows animated bouncing balls. 
10 “ (version 1.34 2015-06-21 
u  * (author Cay Horstmann 

2 * 


public class BounceThread 


14 

is public static void main(String[] args) 
6 d 

17 EventQueue.invokelater(() -> 1 

18 JFrame frame = new BounceFrame(): 
19 frame.setTitle( BounceThread") ; 
20 frame.setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 
21 frame.setVisible(true); 

22 E: 

23 ) 

n] 


5n “The frame with panel and buttons. 
Bou 


29 Class BounceFrame extends JFrame 


pri 
pub 
pub 


/** 


k 
* 


*/ 


vate BallComponent comp; 
lic static final int STEPS = 1000; 
lic static final int DELAY = 5; 


Constructs the frame with the component for showing the bouncing ball and 


Start and Close buttons 


public BounceFrame() 


! 


j 


comp = new BallComponent(); 
add(comp, BorderLayout. CENTER); 
JPanel buttonPanel = new JPanel(); 


addButton(buttonPanel, "Start", event -» addBall()); 
addButton(buttonPanel, "Close", event -» System.exit(0)); 


add(buttonPanel, BorderLayout. SOUTH) ; 
pack() ; 


/** 
na 


* 
* 
* 
* 


Adds a button to a container. 
(param c the container 
(param title the button title 


(param listener the action listener for the button 


S 


public void addButton(Container c, String title, ActionListener listener) 


d 


JButton button = new JButton(title); 
c.add(button); 


) 


/** 


* Adds a bouncing ball to the canvas and starts a thread to make it bounce 


* 


button.addActionListener(listener); 


public void addBall() 


d 


Ball ball = new Ball; 

comp. add (ball); 

Runnable r = ) -> I 
try 


for (int 1 = 1; 1 <= STEPS: 1++) 
í 


ball.move(comp.getBounds()); 
comp.repaint(); 
Thread.sleep(DELAY); 
) 
) 
catch (InterruptedException e) 
[ 
) 
h 
Thread t = new Thread(r); 


85 t.start(); 
86 


y) 


se] 
—Jjava.lang.Thread 1.0 
Má Tøð, HARE HtByrun ( ) 7. 


EZ, 145 AH run ( ) BIA. KNEE], HADAS A 


1517. 

JH EXRunnableBjJrung3;E, 
QI 
=—java.lang.Runnable 1.0 


VWE ER NA. HEX VIT AE PETRA TE RATA (ES BS. 
14.2 RATER 


BARE un DAMIT T VS E RIB , HAA IreturniE EIR Eli , 
SKA HIN EDARAN , REGAL, EJavah ERA , 188 
-Pstophik , H(HEZTEd LAJA UH (BA, BN E 
J. 14.5.15 PHIL TF POOS ET, 


n LIEGE II. SAMI , interrupt h AARE KRKAL ER E. 


SY NE i Hinterrupt HART , AER PAAR. EE DETE 
APA BÅÄYbooleanind. Sr f RE SBNIZABIU EX Dina, LIME ESN 
FRØ, 


EF PHASE ome, Boo HBAOHIThread. current Thread 523115 
SERGE, AR HisInterruptedja : 


while (!Thread.currentThread().isInterrupted() && more work to do) 


do more work 


j 


(BE , WRIA , MIAMI. Mer EInterruptedException 
SAP. Zär DA SD ( VE FHsleepekwait ) FJAMinterruptik 
RJ , BEARN Interrupted Exception##' Pat. (FRENG HAUTE 
I/OJSFd , MARIE ARA. BAHDISBES LUNA 353, ) 





SS ETE SITERER NTE. PIRATER 
ROWER. HPA HER. HERE ER 
VALERA, MST, TRES PI. BE, BARRE , ERA 
ERIN EAR. BANSA run ASM : 





Runnable r = () o í 
try 
( 


while (!Thread.currentThread() .isInterrupted() && more work to do) 


do more work 


) 
) 
catch(InterruptedException e) 
// thread was interrupted during sleep or wait 
) 
finally 
( 
cleanup, if required 


j 


// exiting the run method terminates the thread 


ANS TE ENA LIEGT Aaja sleep) ( EVE HEJ PADA ) , 


isInterruptedfS BIS E EBA. URTETMASKENUI AH sleep 
Fik, CARINE. TR, CBBEEXX— WAS (C!) ARGE 
InterruptedException, [Alt , URREA sleep, ASMA. TE 


jz U RAR7TRIBSFINterruptedExceptionFg ` 


Runnable r = () -> í 
try 
( 
while (more work to do) 
d 


do more work 


Thread.sleep(delay); 


j 


catch(InterruptedException e) 


// thread was interrupted during sleep 


) 
finally 


{ 


cleanup, if required 


// exiting the run method terminates the thread 
H 
Elsa : BANERA A , interruptedžlisInterrupted, 
Interrupted73;AzE— TERE, CHAN up RE AK PW. MG , JA 
interrupted Dee be Dr, A JH, isInterrupted73;AzE— 
DNI , DARE BAER 8 Fit Dr OU E CO, 
THRE KÆR AS ÆlInterruptedExcepti 1 FE Hl DEES E , 
KDE | 

vold mySubTask() 

( 


try ( sleep(delay); ) 
catch (InterruptedException e) í) // Don't ignore! 


FEDA | MRANHEcatchLEFBIX-ANPE TAHAN , 19788048 
FAYE : 

void mySubTask() 

Í 


try í sleep(delay); ; 
catch (InterruptedException e) ( Thread.currentThread().interrupt(); | 


j 


vold mySubTask() throws InterruptedException 
[ 


sleep(delay); 
} 


v], 
—Jjava.lang.Thread 1.0 


[PAGE JAPANSK. AE AAA NI E/Jtrue, MIB HI ee TN 
sleep 3 Ss , BRA , InterruptedException FEE, 


MARIE ( BILEEHVUTIX AA SAGE ) SOMA. ER , KÆ NASI 
A, XA ÐI FA E RRA RAMA ŠE E false, 


MATE E DRES IE, MRSA A, AB AAA RA RS. 
URE Ce 4 BUT ZAEKZAIThreadYfi. 


14.3 ÆTÐIAR 


SHE PI] LIG ROMAS : 


Fo TETRA RS TF. 


FRE TRANS, PÅ HgetStatejnja, 


14.3.1 Felt 


34 new R FONE TÆTT , new Thread (r) , iZ£EREYS;& Tis. 
KANE CDI E Enews NEN TABIENSA , ERA A AA EE 
AYES. TEZE AI ZEN E A D TERRA, 


14.3.2 AJISITARAE 


DIR et art HA , lbk Frunnablejikk. Maini uu OT Eet IS Tw 
PESAT, VA TIARA THAI. ( Javako nR 
SEED DEBES. — NOS PHATE FATIAS. ) 


B NIT, ERE. FLL, is f; PRETEREA, B 
A BASA NS. Fs VERT (kan TR VE ZE AIRS 
BANA GS 197 NIDA. BA AS, ERE 
FIAT DANA , Hn NABANG ( ME14-4) , Sit F— 
HER , BERGE ERE AR ESAIINANZF14.4.175. 


NE WSR ELA RAR SA ER STED ERE AT AE. (BE , FENG 
eS AMES. XENI , TÒGERBZERAAByield5òik. KA 
REI, SET AAI, 

GAAS OWA EL, S— SMES VARE , JAZ IAE HATE 
17. SIN, IRSE O STEREO, VER KARATE ALEN. 


ICE, FIERIFERZ) , — PATA AO RELE ÆDT EPI RES AIST (CA 
IHT RRX MASER PASTI NASA). 


14.3.3 IBERE E 


HAIE TRES SASA), BENNAE. BNET Eer ESO) 
čula, BASE AEE At. 4DRATEEEHIAZIIEEDIAASAY. 


E14-3ERTEETUBHRIKSURN- MASE NASA R, S— 
MARA (GEJ (AZI) A NGAERHENSAIAS. ME 
MEAT aus ( PRO , EHI Ek LORSE f — DIM) kuuinua 
ALARM (TASS BAZE. UREN , VA AND TE AE ppb 


A, FFT , BE IATA. 





| rele 







ense E 





| aas! 






El14-3 ESRA 
14.3.4 sl DIE 


AZIR FANRAN : 


ala , PILIAN stop AF b METE. IZI ALI ThreadDeat hifi 
Se, HICIERA E. (BÉ, stop pik EAT, ACEN GARÐ PAA NIKA. 


mi 
=—java.lang.Thread 1.0 

SERIEN ICTS ENR. 
SERHEAXEHJEEEPUL KA READ. 


(Seo ÆTERJINAS ` NEW, RUNNABLE, BLOCKED, WAITING, TIMED WAITINGEY, 


TERMINATEDZ —, 
(FIFI ZS. K HEN. 
BEK ERT. IIA. 


MERE. R—IBANRRAJZFAsuspend ( ) ZAA. IX IABIN, 
14.4 KER E E 


TESIS TEN, EPO : KERK, FPS ASB RN 
ATR AB DATS SS, 


14.4.1 AER 


lava Ee Fixi EAP B5 MGB MR. MAB RN, — T EREBUKU 
HI SLATER TAR. FILIAsetPriority ZAFE Bak T-- 1 tk. 
BILL TUR EL/JCEMIN PRIORITY ( #Thread SEN 71 ) 5 


MAX PRIORITY ( EM 510) ZIBJÉO(E(BJ(É. NORM PRIORITY#KE X 735, 


STA AN SLETTER , BEATHE ABI IM. (BE, 
AZI RE AETA. KEU TE ELSE CA ESC , 
Java HH CR er E EN FP SACRE , MIRES, (BITE 


D, 


AA, Windows B7 Mic Ral. —HJavatt scars WOBIERG UC, 
(fO0racleMlLinuxiz(HH Java LA , EA RS PE AER RE 
EUA 


VIRKIR RAN E RAE UAR. JI ERI esa AAA. ESTE 
HEI DIBEA TIE MEAR DU CA. 


Dio ESRA, EINER, MEGA 
EDA SE NERA (OO AAS ST AE EI REI, 434 
BESABET NAAN, ASE , REK 
EIA. 


sl 
——Java.lang.Thread1.0 


IE EHDIR. MITARLAZAZEThread.MIN PRIORITY- 
Thread. MAN PRIORITYZIB]. —Å&(HThread.NORM PRIORITY(L GK, 


REWER MATER. FIRE], 


CAZAR. AMIRI. 


ENES NR. BxieuUbZUGAXHJIB7J10. 
SIVE EUT ESTERE. IRA HE (EJ a Ae DTI 
BIRER , PARERE FISKAR. HE, RE NASHA. 
14.4.2 FPFE 
Ay LA wal Æ 

t.setDaemon(true): 


SAA TIE (daemon thread). IE MG BANAT. TRA 
TERJE FAR tS Aas. TNE IS, EXERT AIA "it 
AA" (ASAR TI ARINA. SRR RTPA 
Hj , EAS, BFUYURREITTIPAE , MIRO KRUDT I. 


FIDA AN ASIE S AMBER, (III EH EEA (shutdown ) SE, 1B 
že KARE. VIE Mr kt DOE AIR , MIE, SEF, AA 
CHEE HARES Me FA FEE FM. 


v]. 

—J3java.lang.Threadi1.0 

RIADA IT AEA HA. K 72:23 CE BAA. 
14.4.3 AKA A e 


NN A , BE, A E ES EI EX 
SF, STEEL T. 


(HE, ASEH catch? a; RAN OREA EE. TAR , MAIL JAN, 
FE 182) NAT AFR SHINE, 
ZANESE VI NET— NEI Thread.UncaughtExceptionHandlerfaNåy*. DN 
URB — Wiz. 

void uncaughtException(Thread t, Throwable e) 
aJLIBBsetUncaughtExceptionHand1ler A AHE NINE. EU 
FHThreadžEHJEH SJ jksetDefaultUncaughtExceptionHandlerJU RH TEžE IE 


AAA. FRE RESNI LA SEFA H TSAPI KISA AS AIR ERU Ha 
(+. 


MES ZE ENA RISI ES , AMES. (Big, URAN VARER 
FHSS , ICAA ME REA EA ThreadGroupy Rk. 


She : GRAS NIL SES, BRETT, ORGLE 
FIERA, (BE, ATA. MEST BIRNA FÆ 
BESKR, FRUE SAR EE RAR. 


ThreadGroup23S8SEHIThread.UncaughtExceptionHandler#£[]. B3 
uncaughtException7 Aa REE : 


1) MUER AB AAA, ABA QA uncaughtException AMAA. 


2) AN, IE Thread.getDefaultExceptionHandler A ARE N3IEZSHYANE 
as , III ALR SS, 


3) AN, AFET hrowableZEThreadDeathB9— NLA , HARAM. 


4) All) , SD FUN Throwab le REMI Zilsystem.err_E, 
KAME IA AP BE AE IPS AMARA, 


API 
—Jjava.lang.Thread 1.0 


Di BERNS DIS EE BS. 


MLE BERN SINE es. MURA TER , MERE AJ Re FJAR 


Bio 

an]. .lang. Thread.UncaughtExceptionHandler 5.0 

S METE AA HE MEL , AEE SPIR SIDENE 
SI: t HIT ARA FE IB MES LOA ache 


e KAIF FIK 
ae] 
=—java.lang.ThreadGroup 1.0 


ASA LEE , WAAAH NG: KA , MÆ Thread BK AER , 
JJA ZAER, ON, AA Run (182, Reet 
ThreadDeathXjZg , TES ESNZSHHJ. ThreadDeathXjZ&BEHstop73;AT Æ , miz 
Di). 


14.5 ii 


EKS HSA STENE , BB MRT ND AAR EE HSE HENTE 
HX, MAG MENS, HAS MET — MEZNIKA 
MIE GS BEH AR ? TES , STERKT VAND. RES ARENA 
ENDA , TRES ERIE. E MEMES (race 


condition), 


14.5.1 AFKIHI NIF 


73 SER SSE EAT ASSEZ , BASIM ATEN. TENT, ÅR 
SERIE EHBTSKENTA. ENDT, FEMTE STER, 


Æ RAMEE, KAN VEE Ek, BEN BERNER Z [BJ#ç 
fix. E MPB DETE, 8-535622" , SH AER AKA 
PENAS EA BERE 3 — REN LIK. 


AHUREI EAN., HiHBA transfer iziyBank&E,. ZEAN ANKA EE 
FEMA AEB MER (IK BÆRE MAKAN) . WI PžEBankšsgj 
transfer AWC. 


public void transfer(int from, int to, double amount) 
// CAUTION: unsafe when called from multiple threads 
{ 
System. out.print(Thread. currentThread()) ; 
accounts[from] -= amount; 
System.out.printf(" %10.2f from Xd to kd", amount, from, to); 
accounts[to] += amount: 
System.out.printf(" Total Balance: %10.2f%n", getTotalBalance()); 
) 


XÆ SS Runn ab Leef, EI un AAA EM MERIT KAEN EEK 
ESKE, run ADAN e BAO rtl UE , JA bank lé 
HJtransferJ5;ÁK , AHR. 


Runnable r = () -> I 
try 
( 
while (true) 
( 
int toAccount = (int) (bank.size() * Math.random()); 
double amount = MAX AMOUNT * Math. random() ; 
bank.transfer(fromAccount, toAccount, amount); 
Thread.sleep((int) (DELAY * Math. random())); 
) 
) 
catch (InterruptedException e) 
( 
) 
ti 


“OMELET , RYEN NAR HSE VE. (BE , kl 
FEAR SASA, AIREAN REE 
NKA, 


TERRE BW , transfer AÐ MU AR BÐ TENER 
DEFI ADLER. RB RCTRL+CÆR | EX ME. 
FEER : 


Thread[Thread-11, 5,main] 588.48 from 11 to 44 Total Balance: 100000.00 
Thread[Thread-12,5,main] 976.11 from 12 to 22 Total Balance: 100000.00 
Thread[Thread-14,5,main] 521.51 from 14 to 22 Total Balance: 100000.00 
Thread [Thread-13,5,main] 359.89 from 13 to 81 Total Balance: 100000.00 


Thread (Thread-36, 5, main] 401.71 from 36 to 73 Total Balance: 99291.06 
Thread [Thread-35,5 main] 691.46 from 35 to 77 Total Balance:  99291.06 
Thread [Thread-37 ,5 main] 78.64 from 37 to 3 Total Balance: 99291.06 
Thread [Thread-34,5, main] 197.11 from 34 to 69 Total Balance:  99291.06 
Thread [Thread-36,5,main] 85.96 from 36 to 4 Total Balance: 99291.06 


Thread [Thread-4,5,main]Thread [Thread-33,5 main] 7.31 from 31 to 32 Total Balance: 
99979. 24 
627.50 from 4 to 5 Total Balance: 99979.24 


EBA, HIL TAR. RANI ZA , SRTTHJZRSRDRRHE$100000 , KÆ 
IEAI, AHO NKF , NIKE $1000, (BE , MERKE], ASAHAN 


AIS. SSX MERA, SAWAN RAMs J , BARA 
IAE. MENA RE, MARTRE EG SIRI GE] 
IX RT. 


Fe Fs 14 - STE Fs 14-60 PAVE FET ERNA. FEE PLANE 
HKH DE. ROSE HE, 


FEFEjGEB14-5 unsynch/UnsynchBankTest. java 


1 package unsynch; 

2 

3 /** 

4 “This program shows data corruption when multiple threads access a data structure. 
* version 1.31 2015-06-21 

6 * (author Cay Horstmann 

e å 


s public class UnsynchBankTest 

9 1 

10 public static final int NACCOUNTS = 100; 

11 public static final double INITIAL BALANCE = 1000; 
12 public static final double MAX_AMOUNT = 1000; 

13 public static final int DELAY = 10; 


5 — public static void main(String[] args) 


í 
17 Bank bank = new Bank(NACCOUNTS, INITIAL BALANCE): 


18 for (int i = 0; 1 < NACCOUNTS: 144) 

19 í 

20 int fromAccount = 1; 

21 Runnable r = () -> I 

22 try 

23 

24 while (true) 

25 í 

26 int toAccount = (int) (bank.size() * Math, random()); 


27 double amount = MAX AMOUNT * Math.random(): 


28 bank.transfer(fromAccount, toAccount, amount): 


29 Thread.sleep((int) (DELAY * Math.random())); 
30 } 

31 

32 catch (InterruptedException e) 
33 í 

34 } 

35 H 

36 Thread t = new Thread(r); 

37 t.start(); 

38 } 

39 } 

40 } 


fær 14-6 unsynch/Bank. java 


package unsynch; 


import java.util.*; 


* A bank with a number of bank accounts. 
* version 1.30 2004-08-01 


1 

2 

3 

4 

5 pt 
6 

7 

s % (author Cay Horstmann 
9 


vi 
10 public class Bank 
u Í 
12 private final double[] accounts: 
13 
14 [kaka 
15 * Constructs the bank. 
16 * @param n the number of accounts 
17 x @param initialBalance the initial balance for each account 
18 vi 
19 public Bank(int n, double initialBalance) 
20 { 
21 accounts = new double[n]; 
22 Arrays. fill (accounts, initialBalance) ; 
23 } 


26 * Transfers money from one account to another. 


27 * @param from the account to transfer from 
28 * @param to the account to transfer to 
29 * @param amount the amount to transfer 
30 */ 
31 public void transfer(int from, int to, double amount) 
32 [ 
33 if (accounts[from] < amount) return; 
34 System.out.print(Thread.currentThread()); 
35 accounts [from] -= amount: 
36 System.out.printf(" %10.2f from kd to %d", amount, from, to); 
37 accounts[to] += amount; 
38 System.out.printf(" Total Balance: X10.2 fin", getTotalBalance()); 
39 ] 
40 

41 [** 

42 * Gets the sum of all account balances. 

43 * @return the total balance 

44 tf 

45 public double getTotalBalance() 

46 í 

47 double sum = 0; 

48 

49 for (double a : accounts) 

50 SUM += a; 

51 

52 return sum; 

53 } 

54 

55 [" 

56 * Gets the number of accounts in the bank. 

57 * return the number of accounts 

58 vd 

59 public int size() 

60 í 

61 return accounts.length; 

62 } 

63 } 


14.5.2 FSF 


ETS NER , BAS) NA ETTE, —EMEZJE , få 
KANA GANTI , SEEN BAW. IM NEEB Fre T 
IKPÉJAHE , SNAR VAM. (KEANNA HRS 


accounts[to] += amount: 


[RETRATAR E. 17489 AREA P : 


1) #accounts[to]D1FGLZIIFEZES. 
2) ff amount, 
3) HÆRGBlaccounts[to]. 


DUE , BERNAT ARIAS UR "rg, ÆRTER 
MARE HETT account så MAJE. Wa, BINARIA A TCL 325, 


DE , XARA f ASERNES SENT. TÉ, SANBA. ( WE- 


4, ) 


FRITH Eeler, (SA, URE ef == ERE, te 
Dog Se ! ) 


El: : HJEMME MAVENS NESA ALEN DIH, 1377 


DT 
AD Ý 
javap -c -v Bank 


XJBank.class (HAT RJE. PMO , 114943 


accounts[to] += amount: 


BETA NEWS DA : 


aload 0 

getfield #2: //Field accounts: [D 
iload 2 

dup2 

daload 

dload 3 

dadd 

dastore 


XENA NIKK AR, FENG TAH) LAS APK , vel) 
KEPI MEIERIET AR Lík PEN. 







TransferThread 2 accounts[to] 


thread 1 register 





thread 2 register 










5000 ag — 


m- -— = w mm = m m sk - mm ma 





: 5500 -$ 


4-4 BEAN 


HIX SEN IAE ENE eS eRe HA 
RUT , EI T REM RAE. 


IRM TENES, WORKI SIERA, AAS See AER Z AUP RAY 
TRD , VARSSÆLLAND ERR FST TMA BEE. (BE , WRAY 


FHixAsceibA. MUSS ERNA LISTS , BRA , BIS Y +JED 
a0) , RASTE. daB. JU) ELAR, HRK 
bi, le Gomes , Re DUT ARA 1 , 


FIFA PT transfer ADV TE PP BEST. UR BES RETTA 
ZAIDA TA RARA TU SERA Ski Pa Mz, 


14.5.3 TINIRA 


# RA LI LEADER SHAABAN Ti. Java AeA synchronized KEF 
Glo. F#EHJava SE 5.05|A fReentrantLockžE, synchronized tif 
HAI NILIMIBAHI "RH , WJ KZ 2 N mr A, KAHERA 
HJ, (B£, PAILS DANE "Omer DIS UA , BffisynchronizedX 
FERRIE IE. java.util.concurrentiE2g7yix te IA 

SE , FILI 2814. 5. ATO LEX TAB. BES DER , ANE 


14.5.57, 


FBReentrantLock(f3P4RASIRAJEASZEKJAN Fè : 


myLock.lock(); // a ReentrantLock object 
try 


critical section 
) 
finally 


myLock.unlock(); // make sure the lock 1s unlocked even if an exception is thrown 


AAA HET RE BADEN IA. TE NAS TAR, ER 
JER TREN loc NAT. REVIA LockES, TINKER , SIS 
PEER. 


BAD HI VEST 





0... : RANE EE Finally FOZNEÆSKEER, UREI 


~ y 


HER, AKEN. AN, SE KEE, 


E]: masu Aa, BA, RETE 
close, Fit, BISERNE , HAEMtryE ab kE RT. CARRE 
ARNE. BERE NM, TREES MAGASIN 


(MARNE 


UR MER Ek RA Bank ÅH transfer Fik. 


public class Bank 
private Lock bankLock = new ReentrantLock(); // ReentrantLock implements the Lock interface 
public void transfer(int from, int to, int amount) 


bankLock. lock): 
try 


( 
System.out.print(Thread.currentThread()) ; 


accounts[from] -= amount; 

System.out.printf(" %10.2f from %d to 9d", amount, from, to); 
accounts[to] += amount; 

System.out.printf(" Total Balance: %10.2f%n", getTotalBalance()); 


| 


finally 


bankLock.unlock(); 
) 
) 
} 


(EE NA AH transfer, ARTERIAS ATN. ER AE 
Fitransfer , BFE NAETRBØMSU , GEAR Lock SHE, CHAS 
TT bt ran Cer JAMAMI Z A BEBE Ala. 33 MAE 
RJ , ABA BI T SERA Re Hala ( UEl14-5), 









transfer 1 
TT LI e ansen |! LS! lll 

















214-5 JFR SPT FEB 


Ki F, AMM USE transfer AH BRAT. AKAILAKIZIAITE, 
MER TARMA S TIR. 


"LS DBankifFBB GCASReentrantLockiiS$, URAN KEM DEN 
Bank IK , BLAU EI IE HARI, (BE , WR Pike bla Fr IslEIBankxj 
BR, FNIS EAER , MI PETER ERE, AZIL, AA 
AEREA AA Bank SEAT, Ge lt ESCH, 


DAE JENNY, KADET LIES RIS ESBEN. MARE NFA 
(hold count ) REREN Lock ARREA. 242118 AVH lock 
unlock KNE. HJIR RREE , SC MSRP BIVA ELVER AR NERA RE Ä 
MAJA. 


HIX] , transfer73;AJsFBgetTotalBalance7j;A , tb FjtilibankiockX]5: , Le 
Hy bankLockxJRAFFAITANA2. WgetTotalBalance J ARHAR , ALTA 
Tell, transfer DARHA , FEITÈK O. AEREA. 


BE, TA (PRET NEEDS, BIRR 


(ETR , A NE RAMAS. 


0... BOAR PAINT, FREE ENIM Mitra lasi, «EN 
AUG RZ BUI SAT , finally FMRE, (ESME nj HEAT 


SINA. 


API 


| java.util.concurrent.locks.Lock 5.0 


SR iu ; ANSE EAR — A Mz Ae. 


al, .util.concurrent.locks.ReentrantLock 5.0 
HE — NET LAG Fdo PRA EK BY EN gn. 


MENTAL VRI. MA Be KASTE. (BE , K A 


SPISI A NE EMESE. FALL, MIT, ORAR AAA 


0... OPERA EE , (BEETLE Be RES. A 
AATAL TREES CHAT AH EDIT IE RAI ERES “MS EB HER 
NI TAS BI , UIA AE ee 
FAY. FREE 1, MAGAN SIX NINA f RICH 
je] , BARR AMAA ABE DW TS. 


14.5.4 FAIR 


ES, SAA IDA , AER AEC GA BET. BIER— DAT 
RR ES ERE CAs T — 1 SH Ea REGNE IFRS. EK TE, £ 
(TA Java ÆTTEN. (MIFE , FIRE FERRIE 


E (conditional variable), ) 


DURAN CR THe. Fl ERR BEG AE BIK TEAR HMR. GE 
BARBER NEDB : 


if (bank.getBalance(from) >= amount) 
bank.transfer(from, to, amount): 


SEE E RRE RE ca, BEVAR transfer AZAR FA, 


if (bank.getBalance(from) >= amount) 
// thread mght be deactivated at this point 
bank.transfer(from, to, amount): 


TELE DAGESTAN , KA STB AKTER SE. DOG HASTER 
ESENCIA, AICE RARA SERIE — 


IANN ° 


public void transfer(int from, int to, int amount) 


( 
bankLock. lock); 
try 
{ 


while (accounts [from] < amount) 
// wait 
// transfer funds 


) 
finally 


( 
bankLock.unlock(); 


DE , IKARA ERIRE, MATA ? SS RFA NE PIKK 
TATAE., (Be , K SEEN Y WbankLockHyHFeTE Ie) , ALCAN 
IAT FAM A. ROLE IM ARAN AE RIAS. 


— MIDIBETLLA- NELS MEARE. (Nej LA AA newCondition DEE 
VÆR. EN SEA SN) 
Ul, EULER RRR AIA FURE RAF. 


class Bank 
private Condition sufficientFunds: 


public Bank() 
( 


sufficientFunds = bankLock.newCondition(); 


) 
MÅ transfera jARMABI TLE , LÅR 
sufficientFunds.await(); 


RUSE NES SAAR aua LAS — DETE LAT 
EH RANGE. 


SAS IA la Hawait TARE F Æ NE CANA). — E EAR 
await jg, CIHNIZR(ER ES. AMO ARI, VARER HER LIRIAS. TH 
R, CAISSE , HFS MAYA ÆT] 14 ERgsignalA1175;ABW 734L. 


KG MEI, TRAA 

sufficientFunds.signalAll(); 
XSAN SAMS STS. MR Green 
nt, CURRAN MEREZCA, CHAE 
BR. AA, ANPI ES A ai, Zait MARNE 
SEATS USTNO. 


EGET, SENERE. ATA AR FS SAE——signalAll Bie 
DRFZÈENNIEESFIZA ` IA BED AER , BPR Átala Ftt. 





El: : 3S, Mawai ti AA MIZER NAAMA 


while (! (ok to proceed)) 
condition. awai tQ; 


BREE Wee sie A ABS signalAll Dr, ANA await 
Hj, REINER RE. Cares Asi. YURI ARMS AEREA 
AAA, ERICA PAT. ROSES AKIRA ( deadlock ) Ðl 
Ro MANGER , RG T'ima))2ok= T+ (ZAK MAZA AZ HU 
mi FBawait/9ik , PATER. AERE TL Le EISE SS , HA 
AREF FERC J . 


OZ AAA signal LU ? 36 Fi , NRK EET PARAS TNE 


HJyÆsignalall. HIM, SOUP AMEN , HR AE MS BN V 
ERA. EVITA, KTR SENKET , JAFBSignalAl1 D, 


public void transfer(int from, int to, int amount) 


bankLock. lock(); 
try 


while (accounts[from] < amount) 
sufficientFunds.await(): 
// transfer funds 


sufficientFunds. signalA110; 
) 
finally 

bankLock.unlockQ; 


} 


traja signal AEB NS. CMR SSS EA PAE , L 
EXE EAS aaa. HURST RANI. 


a Miiksignal , WU be LR PR VAERE. (GU gebr ZS 
ENEEIER, (Bele. URREA CHE CARRIE , 
PLACERES. MUER CR Æsignal , PARAMI J o 


KEE 
signalAllEksignal jA. 


URET RARA -7 PAG, DERE LE KAZ. ARIA 
$100000, ZAHIA ET NAAF (BE , (NINA ET FCTRLACHESZX LE 
ER). (NAJ BEER EI NE FIS TT EO als ES EXE MAA 
icf FATT HAN. 


SME, EAR ES AAA. EA ALME CHARA CA, ING 


75 SIb) LA. 1075 rfi Bt. 


HP 4%14-7 synch/Bank. java 


package synch; 


import java.util.*; 
import Java.util.concurrent.locks.*; 


/** 
* A bank with a number of bank accounts that uses locks for serializing access. 
* Qversion 1.30 2004-08-01 
* (author Cay Horstmann 

y SI 

11 public class Bank 

pn 1 

13 private final double[] accounts; 

14 private Lock bankLock; 

15 private Condition sufficientFunds; 


1 
2 
3 
4 
5 
6 
7 
Š 
9 


17 fas 
18 “ Constructs the bank. 

19 “ @param n the number of accounts 

20 * @param initialBalance the initial balance for each account 


po 
^ 


22 public Bank(int n, double initialBalance) 


23 í 
14 accounts = new double[n]; 
25 Arrays.fill(accounts, initialBalance); 
26 bankLock = new ReentrantLock(): 
27 sufficientFunds = bankLock.newCondition(); 
28 ] 
29 
30 fas 
31 * Transfers money from one account to another. 
32 * @param from the account to transfer from 
33 * @param to the account to transfer to 
34 * @param amount the amount to transfer 
35 */ 


36 public void transfer(int from, int to, double amount) throws InterruptedException 


í 
38 bankLock. lock(); 


39 try 

40 

41 while (accounts[from] < amount) 

42 suffi cientFunds.await(); 

43 System.out.print(Thread.currentThread()) ; 

M accounts[from] -= amount; 

45 System.out.printf(" %10.2f from %d to %d", amount, from, to); 

46 accounts[to] += amount; 

47 System.out.printf(" Total Balance: %10.2f%n", getTotalBalance()); 


48 sufficientFunds.signalAll(); 


49 } 


50 finally 

51 { 

52 bankLock.unlock(); 

53 ) 

54 } 

55 

56 /** 

57 * Gets the sum of all account balances. 
58 * (return the total balance 

59 x/ 


60 public double getTotalBalance() 


d 
62 bankLock.Tock(): 


63 try 

64 í 

65 double sum = 0; 

66 

67 for (double a : accounts) 
68 SUM += a; 

69 

70 return Sum; 

71 } 

72 finally 

73 { 

74 bankLock.unlock(); 

75 } 

76 } 

77 

78 jèn 

79 “ Gets the number of accounts in the bank. 
80 * @return the number of accounts 
81 vd 

82 public int size() 

83 í 

84 return accounts. length; 

85 } 

86 ] 


java.util.concurrent.locks.Lock 5.0 


REI PETRER. 


java.util.concurrent.locks.Condition 5.0 


e 


PASTE NE AIR 


A PHIATA EST EEN BAS 
NAHIGA HP BEN LEE. NAG , MR HIBS 


14.5.5 synchronizedAféF 


ÆRA , MAS Ude FELockžllConditionxj3e, TAH—-DRAZE , DÅ 
— VARAS IFA ZAL : 


LockA[IConditionfE[]/JREIFiSIT ARENT SERGE. FAM, ASW 
To HEBEI], RE ETA GE APRA Bll aval8£ MEBHIH LA. M1.0 
RF, Java PHIS NIRB. "Ur AH synchronized Af 

AR , AMBAS ITAM PH NOE. EMAN, BZ , EVAR 
PJEBAJAJZLIN, 


READ, 


public synchronized void method() 


method body 


åR 


NT 


public void method() 


this.intrinsicLock. lock); 
try 


method body 


) 
finally £ this.intrinsicLock.unlock(); 3 
) 


MIRO , FJOLS ERISESBHBankZSRytransfer73;A7Jsynchronized , MANÆRH—N 


TIA. 


PIE] Seti AB NBA. wait Deelt NAS, 
notifyall/not i ua. ER, waita 
notifyAll F 


intrinsicCondi tion. await() ; 
intrinsicCondition.signalAl1Q; 


EL. : wait, notifyAll notify A6 iAZObjectèSf]final 3ik. 
Condition bai aa /Jawait, signalAllfllsignal EPI JARÈ SALE 
AREA, 


IZ] , nJEAFHJavaSEHUBankzE4[ F : 


class Bank 
private double[] accounts; 


public synchronized void transfer(int from, int to, int amount) throws InterruptedException 


( 
while (accounts[from] < amount) 
wait): // wait on intrinsic object lock's single condition 


accounts[from] -= amount; 
accounts[to] += amount; 
notifyAllQ; // notify all threads waiting on the condition 


public synchronized double getTotalBalance() í . . . } 


FJER] , (ERsynchronized KE FK E a. YA. Ex [V 
NI BANI ÍS IEA NIN, HAKA NORA. MAKE 
ARLEN synchronized DARIE |, HS KÐ PEARS Huai t BYTE, 


6j... : Synchronized ASW BY. (HE , SEE IA FRAZ. 


fEfsSFHwait/notifyAllzZ By , MIZÈ EH 14. 10 PRINZ —, 


kar BH /Jsynchroni zed BÆLTER. MOREVA , KAISHA 
DIS Sen) Sen, GUMI, MS Bank E reel A BBA A AKOA 
FRY , Bank. class REIME. BIH, ARE EA A NK 
BHAA BATA. 


HERA ECEGE— ERR GU 


TEAS A NZ ESF ? LockfOConditionWY& FEBS ? FAR HE 
WM: 


FEE E14-8 synch2/Bank. java 


— 


package synch2; 


import java.util.*; 


6 FA bank with a number of bank accounts that uses synchronization primitives. 
# @version 1.30 2004-08-01 
* @author Cay Horstmann 


public class Bank 


[ 


private final double[] accounts; 


— r. ro 
LA) mø Ks = LO oo "zl 


[8% 


15 * Constructs the bank. 


16 * @param n the number of accounts 

17 * @param initialBalance the initial balance for each account 
18 */ 

19 public Bank(int n, double initialBalance) 

20 í 

21 accounts = new double[n]; 

22 Arrays.fill(accounts, initialBalance); 

23 } 

24 

25 [** 

26 * Transfers money from one account to another. 
27 * @param from the account to transfer from 

28 * @param to the account to transfer to 

29 * @param amount the amount to transfer 

30 * / 


31 public synchronized void transfer(int from, int to, double amount) throws InterruptedException 


32 { 


33 while (accounts[from] < amount) 

34 wait(); 

35 System. out.print(Thread.currentThread()): 
36 accounts [from] -= amount: 

37 System.out.printf(" %10.2f from Xd to Xd", amount, from, to); 
38 accounts[to] += amount; 

39 System.out.printf(" Total Balance: %10.2f%n", getTotalBalance()); 
40 noti fyAl10; 

41 ] 

42 

43 /** 

44 * Gets the sum of all account balances. 

45 * (return the total balance 

46 */ 

47 public synchronized double getTotalBalance() 
48 í 

49 double sum = 0; 

50 

51 for (double a : accounts) 

52 sum += à; 

53 

T return sum; 

55 } 

56 

57 [** 

58 “ Gets the number of accounts in the bank. 
59 * (return the number of accounts 

60 k/ 

61 public int size() 

62 í 

63 return accounts.length; 

64 } 

65 | 


JAM .lang.Object 1.0 


SH es EYA wa i AAA MAZA. ARB ABA 
TAPADA. SORE S BURKE ER GER DAMON 
IllegalMonitorstateExceptionFF. 

mn MENS ME wa UNAN , IRENE, BOTER BØE 
NE DIARIES. MR ESTAY E , MANT 
IllegalMonitorStateException##. 

SIDA SANDER. BODER SE NAS RAP. api 
SENESTE, 1777: 10H— DIL egalMonitorStateExceptionff 
B. 

RENE SKETE MEME SHEEN. NULA RAKE ME 
TINAPA. UR EBBET ÆSENE BZA A MIH 
IllegalMonitorStateException##. 

5% : millis EKA 

nanos ZARDEN , «1000000 


14.5.6 ASE 


IE SOPPER) , B— NIava REN, Sen] LIGA RA EIT ZA (Si, 
CAA LL AA, ADAN NATE. IEH NU AHE 


s 


HE 


synchronized (obj) // this is the syntax for a synchronized block 


critical section 


TE CIR Fob IN, 


AMSA “SAY” BE, GIMI: 


public class Bank 


private double[] accounts; 
private Object lock = new Object(); 


public void transfer(int from, int to, int amount) 
synchronized (lock) // an ad-hoc lock 


accounts [from] -= amount: 
accounts[to] += amount; 


System.out.println(. . .); 


TEIE , Locke VIN SP (SE REED av RF EAN, 


BEES RER NEO SS LINA EFE 
(client-side locking). f, r&vector&K , “MRR , LANSERT 
HJ. DUE, E2EfEVector<Double>rRffíiBfM(T sa, (GE rte ans rer DANY 
JRIRSEIÐI : 


public void transfer(Vector<Double> accounts, int from, int to, int amount) // Error 


accounts .set(from, accounts .get(from) - amount); 
accounts.set(to, accounts.get(to) + amount); 
System.out.println(. . .); 


Vector2SIgetAliset ARSA , (HE, KAFRA RBA. HOR 
get LAB Z JA , — ORÈ BELE transfer A PREHITI, 
FE, A MEETS AZARAE. 18, Select 
HÚ : 


public void transfer(Vector<Double> accounts, int from, int to, int amount) 
synchronized (accounts) 


accounts .set(from, accounts.get(from) - amount); 
accounts.set(to, accounts.get(to) + amount); 


System.out.println(. . .); 


NTA LAE , (BE CTCL RAT , VectorZSXJ EL CAJA Al 
BT KAPE AINA. Aq , ME AA ? Vector HAIR Aza HEH AIA. 
ASA ISA AA EG AAR ÅBEN Maa Ea RIMER. SUMPTA, 
EP SSES leggið, RAM EA. 


14.5.7 MESES 


DA He a AB X LE , BE, PASA, CNA. SE 
A, HRARSIJISK it, DAA RAEE AS ANNIE F , gt 
JAMES HJERTENE. SS LOD CM De Ene (monitor) , xi 
SER FEFHPer Brinch Hansenf[]Tony HoaretE20tH2E70F4tiEH69. ÆJavafg 
MER , me AA Mált : 


APRA RB RAR, SERRATE A. ALAN await 
accounts[from]>=balance MEET EHE. "AM , ARS Ble 
ET ZAFER. TARIF EEA SIX. SARS 


MUSE. 


Javaigi e EAM ARMADA MESEN , Java PIE UREA 
APA JE PIERA E. OR VAA synchronizedAFAH , ABA , ERWA 
TRÆ DAADA. TR HRwait/notifyAll/notify2E&V3IHI (ZE, 


Zut , TE AAI PI EJ ava IKE NE STE NE : 


jM] SCE EAS ENE Y Per Brinch Hansen, (PE— RIRA au al TE 
HI RG? , Sa: “RIAS, Tem MENE Pascal EWS 
“DEZE, Java Xh e S BA CT ARRET GE, DORA Hm 

Ah, " [Java s Insecure Parallelism, ACM SIGPLAN Notices 34: 38-45, 


April 1999. | 
14.5.8 Volatilel 


BRY , MIRA rise PAPI PIPE AA, Aa au SR, TZ 
Rota ? xS Tee , EAU CAME Ta, Ueleg, 


STAR IMSE FB TRIP EJ RS NEGRETE, BATA SAA. falt 
AE KE ASA AAS OR So, FARRER ES EBT 
Hie, CEDIES UL 13389] ava NFIRBANSSASAND (SE 

http://www. jcp.org/en/jsr/detail?id-133). 1ZMMSDHJ KEE IRE =I El 
ANSE , MEP ESA RS RARAS RAMAS. Æhttp://www- 
106.ibm.com/developerworks/java/library/j-jtp02244.html$Brian 
Goetz5 TT BABA NO. 


El : srian costs TA "EIB" : RA EBA , M 
AEREAS MA, RE, MERE, RAEE 
E 


REZAR NAS ANH , II Ala”. 


volatile ES ITINERANTE I AA LAN. ARA NAY 


volatile , BAENA RANA E BEN NE A ETAJ. 
IAN BE DISE—NiRiAiC done , BENENE IKE AN NGA 
Bis) , MIE INTERE, (RI EF : 


private boolean done; 
public synchronized boolean 1sDone() | return done; } 
public synchronized void setDone() ( done = true: ) 


ELITE RANE NER. MIRA CIE Wel Melen , isDonežll 
setDone73;AHJBEPH3&, NERO , NEON — 82 5 (EI 
HJLock, (EE CRETE RIN. 


AREA, HEF volatile d A : 


private volatile boolean done; 
public boolean 1sDone() í return done; } 
public void setDone() ( done = true: ) 


O a : Volatile EXISTE. GIMI, 737A 


public void flipDone() ( done = !done; ) // not atomic 
A BE RA AE HAVE. TRBEDRUEISERX. NEA NIR HA. 
14.5.9 final Sè 


L BESTA , KJEKANERvolatilefólið AMAS MWER SME 
NM, 


We HE LÅ ZONE, Bis NBA finalW, SEL FA 
BH : 


final Map<String, Double» accounts = new HashMap«»(); 
BISE OEPMEBRRASBMASZIAuafixraccountssezE, 


MENER final , SÆBE RULER Rae SAN accounts Sita, viJe E 
ARTETA, MARE reis HJHashMap. 


SA, WX SERS RATA EF HA Eta Ez nd. MRS NEPHI EAR RBA , 
MAREA Ta. 


14.5.10 JEFE 


ESAS LAN Wa aa Frk aa AA SPZ LARA EKS DESAN 


volatile, 


java.util.concurrent.atomicØPBRZER TRENAREN S (Ma 
EE AI SECRUERLUISRTFBSISUCT- HE. GRO , AtomicInteger HEHT HA 
incrementAndGetflldecrementAndGet , '21[]23 SUE 73 RS NAKA 
ik MIRO, AILAZ EEES NBI, 20 TAA : 


public static AtomicLong nextNumber = new AtomicLong(); 
// In some thread... 
long id = nextNumber.incrementAndGet () ; 


incrementAndGet AWA T HV Atomic long R18 , FIRB. hata 
i, KSEB, FIRS ZA ÆDER ETS Ati. GT Lut (SEZ EET 
bid NIO, ESTHER. 


BREDA ULE ARAMA, AU, MIRATE ER ARDER, ni 
WE HcompareandSet ik. BIR, BIRF NESTE US DIS CIS, NA 


KINAGAT TR : 


public static AtomicLong largest = new AtomicLong(); 
// In some thread... 
largest.set(Math.max(largest.get(), observed)): // Error--race condition! 


XENA IRF. SE, MÍA METTE erën He 
compareAndSet : 


do í 
oldValue = largest.get(); 
newValue = Math.max(oldValue, observed); 
} while (!largest.compareAndSet(oldValue, newValue)); 


IRA Merete largest , HABERBIDIX MEERA. XE, 
compareAndSetZRBElfalse, MASS Ale. FAEN | HANS ERE 
i, ENERO, FEMEN. RE, GARD AES RRRA. XF 
TERE, ANT compareAndSet HASH SI PANE E , IEH KURE 
HA, 


fEJava SE ëm, NAF ER KMS. SKE, FILEN 
lambda Riu Ee, GENRER. XJJ 3X DU. , KJEDA : 


largest.updateAndGet(x -» Math.max(x, observed)); 


BY, 


largest.accumulateAndGet (observed, Math: :max) ; 


accumulateAndGet A+ NI IT ER REHAR. 


KA getAndUpdatefFf[]getAndAccumulate MAn LAREIRA. 


BT : 3SAtomicInteger. AtomicIntegerArray, 


AtomicIntegerFieldUpdater. AtomicLongArray. 
AtomicLongFieldUpdater, AtomicReference, AtomicReferenceArray%l 


AtomicReference-FieldUpdatertbfg4H TET, 


URAA EE REI AAA fB , ERES AE DE, AU SS RAZA 
El. Java SE 8SJE(HT LongAdder#OILongAccumulator3Sk#2;R1X dina, 
LongAdderBJifZ NEE (12), ASANSÈ. TUBE DETE ET TH 
IME, SE Sy a RJ: BEAR. FRED, Leben LIES eh 
ZA A A 


QR AB BEER RR, REZIEALongAdderMn4:Z#AtomicLong. AMI 
Bål, VHHincrementiL FØRE BIR , KAWA add kif IL TÈ , SLA HH um 
HAB. 


final LongAdder adder = new LongAdder(); 
for G s a 
pool.submit(() -» í 
while (. . .) 4 


c . .) adder.increment(); 
j 
j); 


long total = adder.sum()); 

Elg: YA, increment SATSER. ttes eene Selen 
MEP AA Ges, 

LongAccumulatori$IXAPESYEHÈ] "Te DIS Iert, AMIA, FUN 


EUREST. E MARA, PILL AHaccumulate, AYR get K455 
å. PB Van] LASE SLongAdder[E]tHIRKER ` 


LongAccumulator adder = new LongAccumulator(Long::sum, 0); 
// In some thread... 
adder. accumulate (value); 


TEAR, ANNEFÈ al, a2,..., an, GNTEMAMLIETE (BM 


FPFTRHO). 


Va HHaccumulateJfja(H(EVHJ , ErR—"^ SEE ZI FAE /Jai=ai op v, X 
Pop Poeun MER. ERIK NFH , JRdlaccumulate2Xj NINA 


ai=ai+v, 


Set Debat op a2 op...op an, ŒR JEJTE , Mate ANISH : 


al+a2+...tan, 


ME NAAA, LS E: MERLE. Att, MERE AE 
ZE GATE. RA, KEAN FAZ HI PEER. 


A/NDoubleAdder7#[]DoubleAccumulatort b2 HIIFEEAN TEA, RAW S 
doublefB. 


14.5.11 Ska 


PUA ARREARS See PHT PL, Ste NARA) 


! 1: $200 

12: $300 
1: MEF 1 464 $300 FY 2 
2: MEI! 2 44% $400 SIE 1 


ANÉB14-6AT7R , BARI E ARNE f. AINA a LA IP 2 a REA EA 
TITIK, MIER AT NA. 


BARIS JS Milk RS KNR PT ERE. DA 
VISBRIITE ( deadlock ) . 


(ESTERE, FARE RARAS. BS ARIES s1000. EJ7J8100 
KA , MAMAIKANARIP:100000 , TANZ], E V48—NIKFIISEES 
J-41000, MiZIKAEREEHIZE+E OT LAIST. 


(BE, AUSSO run 5 , PRESS $1000B9 REA , APURAR: 
Wit. NACCOUNTSIZA10, BRAHE ALERIS ES7J2* INITIAL BALANCE, 
IAEA TIA ER. ER ESA EI AE. 








bank.accounts ` 











bank.transfer(1,2,300) 
bank.wait() 





El14-6 RESCH 


O: 83481828] , BEACTRL+\ , SRA RIER. 8 NE 
A MED, AM AEREA (VE, KEEP , 131TjconsoleHt 
2-5 xTM ( D1E2114-7 ) , 


SIA AMAIA VATER EP I NIKE, MANÆM Bi NIKI 


ix. KIT K, BP RSS TENSTA AE] ANKARE , B— PREM 
NKP PRAT IZA RARE. MINE. fESynchBankTest#EPx:rH , EA 
TransferRunnable3Sf9run FA, EVA transfer , 32##ffromAccountX#] 
toAccount, IT TE OI VERIÐ, 


AR HR ASSUME : (ESsynchBankTest#8F7F , RísignalAl1175;Z4& 
i&7Jsignal, FRIZE E, (JHNACCOUNTSIX/ILØFI RIA 
RE). signal LLAMAR AE e NÆR , SILAN VE ignal AK XXI 
— MERA, MIA AKOA , HAKA HE. Ste RIX 
SARE GIF. 


IEP 1: $1 990 
br HALE: £4—7 $990 


ÆT 1: MEP 1 ER $995 FINE 2 
HA RB ZÉ: SATA FRR $995 an rr 


TA, BRT GEL, FRANS ANKE , RANK HÝSA EAI. 


E java Monitoring € Management Console imi 


Connection Window Help 


PA pid: 553 SynchBankTest? 


Overview | Memory| Threads | Classes | VM Summary | MBeans 





Time Range: |All | + 


Number of Threads = 
30 


20- 





13:52 


Threads 


Reference Handler «| (Name: Thread-0 

ae ee State: WAITING an Bank@a02990 
Signa Dispatcher Total blocked; 2 Total waited; 59 

Stack trace: 

1 hread- å V jeva lang Object. wait( Native Method) 

Thread-2 java Jang Object wait( Object java;485) 

Thraad-3 | (Bank transfer(Dank java:29) 

Thread-4 TransferRunnable.run(TransterRunnab le jawa:29) 


Thread-5 java lang. Thread.run(Thread java 619) 
Thread-8 


Thread-7 
[Filter] | Detect Deadlock | 
S| pid: 553 SynchBankTest2 





El14-7 jconsolePAVEZEENK 


FEMA. , BÍTA ii FAN : 


ik 1: $995 
NP 2: $1 985 
HA HANE: Ej $990 


Ala, Sitel) signal, signal Dë REE DER. BE EE J 
LRE. VALERA, , RUE CHK ERA SNS, CAVE HHawait, (8 
E, BEUZ IEEE EAT , Bila, 


RFE 1: MIKE 14572 $997 FIM F 2 
IVE , Gelb await , TH JEZE BANJE, KITA. 
Wanu ATA A signal, CNI MAE, MHA, UR PAGE NA 
Bea THe (ERMITA, Area ES MIKA 2 PEE). 


BAE , JavafiEElS a PRA HIRAP LETRA TIA. MNF 
SITE, LIHA AANI. 


14.5.12 KARATE 


BUEIJLTIH , BINI V EZRA AAS REAR. ANGRA LGA, fE 
FBThreadLocal ##HIZE/JE MAPA BAI]. (SII, SimpleDateFormatXÉ 
EBE. RÐ NESTE : 

public static final SimpleDateFormat dateFormat = new SimpleDateFormat("yyyy-MM-dd") ; 
AN APA MAKABIT REE : 

String dateStamp = dateFormat. format (new Date()): 


SR Bea, A/IdateFormat(F HAY AES imet A] Bez RH RBI ATER 
In. SPAR LSA , (HAHHAA: EBA DV ÆR E Na TVR 
SimpleDateFormatXjZ& , NIKENBFT. 


ENG AMET, STAGE MUR : 


public static final ThreadLocal«SimpleDateFormat» dateFormat = 
ThreadLocal .withInitial(() -> new SimpleDateFormat ("yyyy-MM-dd")); 


BEASTIE, ALA : 


String dateStamp = dateFormat.get().format (new Date()); 


Æ NE HE HE AA Hgeti] , SH HinitialValue7j;g. TEHZJA , get73 
AS RE BF AIDA EA RNE, 


TEB MERE PE hd IŠKE TEŽE (ENEJ, java.util.Random SER EN. 
(ASU RS NS AARRE, SIRIK. 

LIEBE ThreadLocal RIIIE AAA CEE Es, Nava SE 7 
RAMAH Y — NER, REZAR RAP : 


int random = ThreadLocalRandom.current() .nextInt (upperBound) ; 


ThreadLocalRandom.current ( ) WARE SIRE Randoms]. 


3 


Å java.lang.ThreadLocal<T>1.2 


BENS NÆRARE. REA, SAMinitializekBÐ NE. 


El 


emit Sie NE. A GF, SPARE null, 
A ZEE “SAE 
MAX MIX NERE. 


BE Sess , AULA EA supplier EX. 


API 
al, .Uutil.concurrent.ThreadLocalRandom 7 


REIFE FRIE Randoms, 


14.5.13 Hý SR) 


Aka toya FA Lock TER — NAG PSB MENE , (RAJREZZ“ENBZE. ME 
SIM ERRATA, tryLockZjiXiElFHig—^1 34, ERDHSHEREItrue , A 
NW, “ZANIRE]false , METER L BIS FAME DE, 


if (myLock.tryLock()) 
{ 


// now the thread owns the lock 
le Í a med 
finally { myLock. unlock(); } 


else 
// do something else 


BILIA tryLocki , ERENSY (BE : 


if (myLock.tryLock(100, TimeUnit.MILLISECONDS)) . . . 


TimeUnitE— (MEX, FJLAVAYEEESECONDS, MILLISECONDS, 


MICROSECONDS7[]NANOSECONDS, 


lock AABE PE. SR NAT SARA NBR AT , AE AAS 
IZAJ TREE. MNL, ABA, lock TAM IA ELL, 


¿AMO RA TS HEH 2 2XHJtryLock , BBA RTE SGR ÐA AT , 14 
Un InterruptedExceptionF HE. XE NEAR, NAIN] 
FLAN. 


DOT IR) ockInterruptiblyAjiå. ERT. Së KEE try LockJa 
ik. 


fESEGI— TRIÐI, HELENE : 


myCondition.await(100, TimeUnit.MILLISECONDS)) 


DIRE BR — VEB HA signalalleæksigna GAGE, EKZ AAA RDA 
Bl, HAZE, ABA await ARR [a] 


MUER DER AR, await 290000 —InterruptedExceptionF HE, TEIR 
ENE AA (AUR PAE), SALMER 
awaitUninterruptibly 5 Z(tawait. 


API 
al, .Util.concurrent.locks.Lock 5.9 


ES AREE ; URIBE. KTAS ETS 
WERNER , MERA ADE SRA ARA Tær. 


STATS, ASE BAZ IZJEME ` JÆ MDikEItrue, 


ISI MES MATIAS, KIRSTE TAN , MBT 


InterruptedExceptionF BE. 


H 


java.util.concurrent. locks.Condition 5.9 


JANIZARITAISISE | HINGE NG PR NE I REBAJA Z JE Z RABE 
ZE, URAH MRERUREIfalse , ANIZIE true, 


RENIZARITAYSSFE , HEE A A EE ds) 
SANW InterruptedException ES, 


14.5.14 2/54 


java.util.concurrent.locksBÆX TM gas , KESI 
ReentrantLock23S#[JReentrantReadWriteLockè2S, URiRSARM— MAGEE 


EE TORO AE (EKA PE AYE, SEES. MBE, AY 
TEASE YA, BENE KRAMER. 


TAES FRE BHIE : 


1) fjja — | ReentrantReadWriteLockX3JZs : 


private ReentrantReadwriteLock rwl = new ReentrantReadWriteLock(); 


2 ) HRS : 


private Lock readLock = rwl.readLock(); 
private Lock writeLock = rwl.writeLockQ); 


3 ) MATARO AIMS : 


public double getTotalBalance() 
{ 
read och lock(); 


Misund 
finally í readLock.unlockQ; } 


4) ERRADA NEU : 


public void transfer(. . .) 


writelock.lockQ; 


tvi...) 
finally 4 writeLock.unlock(); ) 


k 


= java.util.concurrent. locks.ReentrantReadWriteLock 5.0 


SEARS Me FRA AAA, (ES HERE SERIE. 


BE Si , HERE BESES ENS EE. 
14.5.15 ZJftAStHstopflisuspend73;Z 


8gJ*8HJJavahlk AXE X. f — stop KE ARR ME , LAM —" suspend h AR 
SKIBE DANE AEA— MAY Hresume, stopfllsuspendajag titana : 
BREE EI MEANT AH. 


stop, suspend#ijresumeF ACA. stop sA EMNE , FRU 
suspend NACER. FAT, GERA , VERSE 
TERJE. 


BREE top iA , AHIABILMBRARATIA , EME runo JA, SARA 
IE, IED EMER ATARI. GES MET A EAS. BO, 
(RXETransferThread£Eh — T KI? AA NIK FKA , CAE 
tH , Se A Bett. WERT IRA Y, ANNE, XAR 
NSR EBA LOA FEMS, 


Ste 2S LA PEERY , TO A AM TAB AA stop IAE EJ , (HARE 
SÐNIRKINA., A, ZIZRARJS. ERES ARA (RIŽ AE , 
EPR ZE EAN RSE. 


El: : EVER ARR Stop TA NF HÆR AI E RSS NOE LASTE 
KAWE. (HE XARA. MIA, BULA AO 
ThreadDeath FEE ERA HEJ EEA, ERE KRESIKCHBNN 
APA AA, 


få PA, BE suspendFiåB TAM. SstopAE], suspend RW. (H 
Æ, UAH suspend ie TRA MAAS , ABA, (GC HIRAP FB 
HI. AURA sus pend DA AEREA EI 4 , Ob Ee St ` OCDE 
SANS, MMS AER de PAS, 


As E IE SA AI 
Paus ef ZH HEHE EIKE , MResumefz HARARET. 


pauseButton.addActionListener(event -> í 
for (int 1 = 0; i < threads.length; i++) 
threads[1].suspend(): // Don't do this 


resumeButton.addActionListener(event -> í 
for (int 1 z 0; 1 < threads. length; 1++) 
threads[1].resume() ; 


b); 


(RIZB-- DpaintComponent Bik, 3X s HdgetBalances73;Z3X48— NARA , 
NAS NE GH FE. 


URES LA. 11 PRANK , FETERE EA ME TN — EN 
BZ (event dispatch thread), # FIBIHJIES 


1) FRM cE Eb an TRAV. 


2) BR kathiPausefZtH. 
3) Brëll Sek, ` BoA ban les FAH, 


4) NAKAR , KKP El 


5 ) paintComponentH;ZdiHgetBalanceshk. 


det E TREN. 
INTERE AU f o 


BADIAN BEAST , If AA DIRE ECAIZSAEAAIFB. Alt, FP 8E 
RiztResumeiZEH , #EiXYWETEANE. 


MGA EME , SIN— ZE suspendRequestedHøErun ANNE PŽE 
E3575 Ji E , TAI ABLA AMAIA AN RÍE. 312 
ZEKEAZIN suspendRequested 4 ECARE, HERRERÍAS 


LE, 


14.6 HÆ! 


WA, READER EA av SPiN SAA. AM, XJJ SED 
ER, MIZA] BELE JR RE, (GE FREE RIH S ATLAS EA 
HIN ED (ESZ, BLES. 


NFS SE , ALAS TUSE E EWA DUS AAI 

Ke EP ESKANSIENTE , SEE TEM EVE]. HAPS! , PINE 
Ma DR AA VÆRE ESTE. GIMI, FER TENNER , FUE NINE 
LIRIA T BAUER, MAZORA. FTES HELHET 
DV", REZIYE ARTIS. AMARE a. (SÅ, & 
EZRA T BEAT SOA , (BE, BEE AMA (REJ 


aa. ) 


HERMANA, key TAN AA, BE 


FP (blocking queue) SMA SS. UNAS PERE Z ERI GO (EAT , BHÆRA 
NG MBAL. ES II E YA. EL 
(HAY LE EE RR AA SIME. VIZA FØRE. IE 
— NE SISTE NE , BOSE ESTERE SER, IRENE 
EI , CHEF NAG EK. 214-126 "Se, app, 


zx14-1 HÆ 


A ik IE SE SAGA PAY E 

add AI DILÈ an PA ai, MVH I egalStateException 535 
element i& [a] BAZI] RA LITE UE BA Pies. dl NoSuchElementException F 4% 
offer ASI TI FAE [B] true APG, 1k [n] false 

peek 12 [a| FA 91] AY ITF Un pA vss. TILE [e] null 

poll FG IE [2] BA 21) AY A OLA MBA vs. MER [e] null 

put ARM 1763 HA BA vs, MN BEL FE 

remove Te NB n 3E 7638 MAD, m 


HWH NoSuchElementException 447 


take E H Pi POLAR WER DA Pus. DU PAE 


PARENT AD AL B38 , XNR FAN ARRE EAs. VRIEND 
(Page EE LEER, HERE putíñltakeii2. SAAS FINE 
MASP ap HAR , add, removeñlelementi FMRE. 342^ rz 
Sete , WOVE EDAD, Alt, —EZ(ERoffer. pollfllpeek75 
AFAR. EFA RA BETONA , REA NANA FI 


Be 


El : poll#peekF ARES ERAN, RI, AKEYI HA nul Be 
JEAN, 


AB HEBJHJoffer73;7AIpollZABJSEUN, URU , AKA: 


boolean success = g.offer(x, 100, TimeUnit.MILLISECONDS) ; 


ME LOOS BIRTE ATEN E lee A tre, MISS bk UE A true ` AN, 
AAR , iGa[glfalse, Hit, FAYE : 


Object head = q.poll (100, TimeUnit.MILLISECONDS) 


Zi HH 10034) HAT EBU ` SIS ALDRICH, AN, KVÆRN 
AY , 18[E]nul1, 


ORI, Uput FE ` URI , "take DAR, EAT 
HJ , offer? po LIA AF. 


java.util.concurrentBieættT BÆR SIAN NAT. ANGAT, 
LinkedBlockingQueueHIBB E25 HDA , BR, HALIÆEIEERAGSE. 
LinkedBlockingDequeÆ— P»imHIhREN, ArrayBlockingQueu ANER gH 
TESE ,HHA- MINSA ELY. GRETS 22 ZX , NIA 
Lt Y EKA EI (LG ENIH, BE, DYSTRE , RATAS 
IE EMI (EHE. 


PriorityBlockingQueueZ— Pra ULZCAKBJBAAI] , MIAVETOHICH AG. TIER 
ENMENDAR, (Big, MRE, BUT 
AIRES. (ABANICO MM MINE ANA SARRIA. ) 


Bo , DelayQueueB/ 3 CHIlDelayedtzLIBSX : 


interface Delayed extends Comparable«Delayed» 


long getDelay(TimeUnit unit); 


getDelayA AIREDIRAVE ER, DER TERE. TAREZAIWEAZ 
Hts NA BE MDelayQueuefølg, iR ucHcompareTo75;k. DelayQueuefEFH 


AAEN THE. 


Java SE TIÐ T —'NTransferQueuefaD , LIFE A885, Balta 
PRA ljali DILA. ETS 


q.transfer(i ten) ; 


ix MAAS , HFS 145703 ( item) HBR. LinkedTransferQueue% 
SCT 


NINE, 


f= Pri 14- OPA REAR S ( E ARE FEE] HET. RET NER 
NEHAT AR MERE , FJEIH OS IEERTEFANT. 


FE 214-9 blockingQueue/BlockingQueueTest. java 


— 


package blockingQueue; 


import java.10.*; 
4 import java.util.*; 
import java.util .concurrent.*; 


/** 
s * @version 1.02 2015-06-21 
9 * (author Cay Horstmann 

10 */ 

u public class BlockingQueueTest 

12 í 

13 private static final int FILE QUEUE SIZE = 10; 

private static final int SEARCH THREADS = 100; 

private static final File DUMMY = new File(""); 

private static BlockingQueue<File> queue = new ArrayBlockingQueue«» (FILE QUEUE SIZE); 


6 
a public static void main(String[] args) 
9 


20 try (Scanner in = new Scanner(System.in)) 


21 f 

2 System.out.print("Enter base directory (e.g. /opt/jdk1.8.0/src): "); 
23 String directory = in.nextLine(); 

24 System.out.print( Enter keyword (e.g. volatile): "); 

25 String keyword = in.nextLine(); 

26 

27 Runnable enumerator = () -> I 

28 try 


29 í 


/** 


d 


* 
$ 


Y 


public static void enumerate(File directory) throws InterruptedException 


enumerate(new File(directory)); 
queue. put (DUMMY) ; 


catch (InterruptedException e) 
d 
j 

H 


new Thread(enumerator).start(); 


for (int 1 = 1; 1 <= SEARCH THREADS, 1++) í 


Runnable searcher = () -> í 
try 
d 
boolean done = false; 
while (!done) 
d 


File file = queue.take(); 
if (file == DUMMY) 
d 


queue.put (file); 
done = true; 


else search(file, keyword); 


) 
) 
catch (IOException e) 


e.printStackTrace(); 


catch (InterruptedException e) 
( 
) 


nG Thread(searcher) . start (): 


j 


Recursively enumerates all files in a given directory and its subdirectories. 
Gparam directory the directory in which to start 


File[] files = directory.listFiles(); 
for (File file : files) 
( 


if (file.isDirectory()) enumerate(file); 


else queue.put(file); 


} 


80 ] 


82 jwa 


83 * Searches a file for a given keyword and prints all matching lines. 
84 * @param file the file to search 

85 * @param keyword the keyword to search for 

T x 

87 public static void search(File file, String keyword) throws IOException 
88 í 

89 try (Scanner in = new Scanner(file, "UTF-8")) 

90 

91 int lineNumber = 0; 

92 while (1n.hasNextline()) 

93 [ 

94 lineNumber++; 

; String line = in.nextLine(); 

96 if (line.contains(keyword)) 

7 System.out.printf("%s:%d:%s%n", file.getPath(), lineNumber, line); 
š ) 

99 } 

W } 

101 ) 


HEFTE T. EL FA TA HE ENKE NEEDS, KNE 
VEGRER , USS HRANE , RARA T ERE. 


FIBRE SIER. E NERSEMMØIHEUH— NIE , FIFA , 1] 
ENTE Ð SUA WETERUfT , ASE F— PIE. FUNERAL FAR 
ELLXNURER. DS RITES , MBM DESAN 
( XXL CET RATE LX 158 BA NO” AEE). SERA] 
ANEK, HAHA, 


FE, PREDIO. ELIANE, SLT SS FRA PU SES — 
FAL, 


| API 
al, .util.concurrent.ArrayBlockingQueue«E»5.0 


HE — Ni AEWA EV IP MERE DEI SS), I, A REELLT. 


API 
n 


——" 
MERA IEA), Hit ASH. 


Maa ENE — AIRES, AEREN, 


API 
— extends Delayed>5.0 


Má 18 ADelayediT AKI AK EN BARAN). RAPE REE 
ka) TE Ha LAM ASU FRAZ. 


API 
=— java.util.concurrent.Delayed 5.0 


END RELER , AFSÆTTE PADA Z=, 


ke 


—Jjava.util.concurrent.PriorityBlockingQueue«E»5.0 
MENTA, POSCH, 

52% ` initialCapacity (ATW IIMS. AMEE, 

comparator PaT Err DI res, , MARA AE , NTF ØK 


Comparablefa], 


API 
_ ——— 


NILA: , TEV SAREE, 
elo TUR , DERE, 


MISERIA , URAIS, URVERIEER , HERO MANES 
HT. 


DEAR KILA , DENE , HERO ARENA. AMEN la null, 


par], .Util.concurrent.BlockingDeque<E>6 

MIDT , VERNER. 

RAR REA , VENER, 

AMECA , EKIDASIRIAltrue , VPN RASS FILE ROA MEAN, 


Moe ur e Eër , VENER , E cA Aa. KAMRE 
null, 


API 
—— Queue<E>7 


GA NE , KRESNE BR BEN SX ME, XIV RAE, 8315 
MT. B-DNA EVI APD JET AZlaltrue., 


14.7 SCH DES 


MISE RED PAGES , GIMME , OR RRNA NEE 


2513 ( BRAD IRINFHERNE ER). HIN, — NGA REE TAP A 
DATA. BET AERO IRS CIA NE RA ZANE , BRT SHEEN. 
MRS NE HRS a MER , JHR la PG BAL , SYK 
Fr EA BEATE. 


AGES HEEL, (PRIVAR 
BE, A, CENAR ES. ERS, Bit 
aaa DER SKIEN. 


14.7.1 BYE, EFP) 


java.util.concurrent DIET NGI. AREA TELA : 
ConcurrentHashMap, ConcurrentSkipListMap, ConcurrentSkipListSet4[| 


ConcurrentLinkedQueue, 


IK OE REZANJA A MAINE BO HERR JN 
H, 


a , sizeHiZAROER SHEA. AED RIA 


rubs, 


JE E S ERR 


ši 


Blg : BEER SKAH RE VERE , KENI RA , META A 
size DASEN EAIA , AA NA ER Rint. NTF NOEN 202A 
DAD BG oo) ak ? Java SE 858|INT— mappingCount 7 AFI LEK MEZI long 
RA], 


FER — BE (weakly consistent) HJÁ. (GET est AERC 


ATA REDERE EN , (BE , HIRE VERNA , BRE 


fiHiconcurrent ModificationException##. 
El... SZ ERNIE, ROVIRA MZ IE RENT , java.util 
ALAA ES H— NConcurrentModificationExceptionFÆ, 


FARA IIR , TESEI ENES EMBED S. AAt R, 5 
ÆRJL MA ÐA LO BAENA. ILA ESASESE , (Be, UREN 


ESSE SS EII E SS [=p 
AXE, 


El E == TV "e. rh, RESP 
ABJAVIRBÐA S , ASF ARE eRe , RAF EBRE. 
BSS BA M. DARA FERIE , String, eB] 
RQ, HI, ASA ST , ERE MS. TE 
Java SE 8H , HERAS, MIRREN , RUST 
Comparable , MIAJLA(AUEMEBEJJO (log (n) ). 


API 
al, ava .Util.concurrent.ConcurrentLinkedQueue«E»5.0 


Má DA LARS ALS NEIL FR EBHAERSBAA, 


API 
al, .Util.concurrent.ConcurrentLinkedQueue<E>6 


JÁ NI INS KERES FE. A NERE KIT SCC ompar ab le 
STT, 


API 
al, .util.concurrent.ConcurrentHashMap«K , V>5.0 


| API 


—Jjava.util.concurrent.ConcurrentSkipListMap«K , V>6 
ME ^ VANS £e Ee EVI FAEN ERES] AE 
5% ` initialCapacity KANNE. AMEJI16. 


loadFactor AEA ` MRE AMBAS , RNASE 
rise, EMMEJHØ. 75. 


concurrencyLevel HASA4 ZgakNALT ZX El, 


ME DA LIKE HET EVI HATE Ee DROE, Æ MAGESEKKEN 
Comparablefa[], 


14.7.2 Do Bue HI Die SH 


ConcurrentHashMap AHAURI HUE DBA ZNA LASEM EEG EN, LISA 
ES DELEN. REF NAZAS SAE. 1FJ T I8) HUS 
f ANS SE a NES 


PJLMUERIConcurrentHashMap<String , Long>llB ? AÆLLLI EIDA E 
ZA, NENA TERE REJ : 


Long oldValue = map.get(word); 
Long newValue = oldValue == null ? 1 : oldValue + 1; 
map.put(word, newValue); // Error--mght not replace oldValue 


PER A DETE BIR ES — NTE 


sæ : THESE PR ARA EAT IA JUAN Zoe ZE at IZ TERRE EN 

ERE. PUB AMEN. MRS NES TAIBBIHashMap , Efi] 

SONIA ( — MERAH ) , ER HERA , KES , fe 
(Sx IN EGESEWAB9A. FConcurrentHashMap pl RER ERÈ. TEE 
RPI , getflput NIB NASA. NT, Fe FRR FA, 

PALISA EI MAN. 


(ESCA UAE Areplacek F, Gal if FM MBSR , Bii 
AA BIC a E e RARE. WT EXAM ,ESreplaceBkU : 
do 
oldValue = map.get (word); 


newValue = oldValue == null ? 1 : oldValue + 1; 
} while (!map.replace(word, oldValue, newValue)); 


ave ,nJLMSF—^'ConcurrentHashMap«String , AtomicLong» , BKS Java 
SE 8H, jABJILWE RBConcurrentHashMap«String , LongAdder», Bt 
F: 


map.putIfAbsent(word, new LongAdder()); 
map.get(word) .increment () ; 


2 — NED HRIA8—NiongadderAJLI3AUE FRIE, AfputIfAbsentiR[a]ikAj 
ASAE ( FJRGÆIRKAYE , KA ZEÈSIZENYE) , AUS IZAJ : 


map.putIfAbsent(word, new LongAdder()).increment() ; 


Java SE SES ERU A BEE A FEIN. ValAacompute AHE] LA 
RA NEA TABA. INEM AAA (NHA , 
NIZInull) , ESTE. BM, ALAM RET NET ENERHIYA] : 


map.compute(word, (k, v) -> v == null ? 1: v 4 1); 


= ¡EXE ` ConcurrentHashMap ATI FARU. BRZD AAMEHnul VÆRE 
ERT NERE NFT. 


BINAB computeIfPresent#II1computeIfAbsentAiE, Uz leg 
Niet MISA, kB RARE NT ESTE. PARO TREN 
LongAdder TEEN : 


map.computelfAbsent (word, k -> new LongAdder()).increment(); 


XS5ZBJESIAYputIfAbsent AAI LHe HAY , ANJ LongAddert aaa RGSS 
nose NAHIGA SYA. 


BRAIN MENA SRAM, TFBmerge737Au] LIJE 75 (EMEA 
— R. DTD TEE FIERE HANE. AN, SVA ARE 
RIRKA ABE. (Scompute Af] , ix PRAŽENE, ) 


map.merge(word, 1L, (existingValue, newValue) -> existingValue + newValue); 
` AR ` | uo. I 

KA, Sie RH le: 
map.merge(word, 1L, Long::sum); 


BA RELAX FENG f o 


sl pa : init A computezimerge RØGET nul, HMS ag 
a. 


Ó 1 Eficonputesinergeti , Si CH HARI TIE, KNE 


STT , nJBEZIBZSXJBASJHJEL SEG. SÅ, ix BREAST BE SE IRA 


14.7.3 HR BD RETAIL F 


Java SE 8734 AB BARES TED TIGRE, BOER HATE TENNER , DOSE 
URET. HUESO, MERIT ARRANCA. FAA Al 
KIA. REMATADO, AUNAR AE 
ERAS — NAH. 


ZUP TR EIR F : 
3 MEA FABS TIRA : 


SIT LIFE NE, BEKE TESS EH (parallelism threshold), WOR 
A AS IE EEE NE 
Hal, BJLMFRRNELONg MAN VALUE, RADAR O RE SRA , 
By LUAR. 


TAP HE searchBiz. ALA BARA : 


U searchkeys(long threshold, BiFunction<? super K, ? extends U> f) 

U searchValues(long threshold, BiFunction<? super V, ? extends U> f) 

U search(long threshold, BiFunction<? super K, ? super V,? extends U> f) 

U searchEntries(long threshold, BiFunction«Map.Entry«K, V», ? extends U» f) 


BRI, BSK EERE POUR EEN 1000)XH Bla], FEE FETE : 


String result = map.search(threshold, (k, v) -» v > 1000 ? k : null); 


result Sig Jas TAR, UR FRED ATENA BRE null , Wika 


null, 


forEach73;X FAM. 5B— NANG NARR BER NAGA, GIMI: 


map.forEach(threshold, 
(k, v) -> System.out.printin(k + " -> " + v)); 


BINA NE RES , ID NRS Te, HÆR SIGER : 


map.forEach(threshold, 
(k, v) -> k+" -> " + v, // Transformer 
System.out::println); // Consumer 








Fler JUANS. HERB E]null, X MEMS SIEG Sew 


iJ, GRI, FARHANA : 


map. forEach (threshold, 
(k, v) -> v > 1000 ? k+" -> " + v : null, // Filter and transformer 
System.out::printin); // The nulls are not passed to the consumer 


reduce EFR— DFMAZCASEAN. HI, HÚSI Fr RATA AAA : 


Long sum = map.reduceValues(threshold, Long::sum); 


SforEach ill , Ea LAGE NGI. ALAM Freres E : 


Integer maxlength = map.reduceKeys(threshold, 
String::length, // Transformer 
Integer::max); // Accumulator 





NS , BURE NU EI 


TXE, BANBARITZ NO PV AHHI(B>1000 : 


Long count = map. reduceValues(threshold, 
v -> v > 1000 ? 1L : null, 
Long: : sum); 


El WRIA , BELTS SS, reduce ESA null, YO 


RHAB- TILA, URE RIKÆR , FEN. 


XiFint. longAlidoublefiHifBiBMAJEIHLEYUE, DaleF£ftoInt. ToLong 
fllToDouble, SEEN SIR 7J NAPAG, THERE DAWBA— NAHI 
BEN. RATED E, 


long sum = map.reduceValuesToLong(threshold, 
Long::longValue, // Transformer to primitive type 
0, // Default value for empty map 
Long::sum); // Primitive type accumulator 


0... : ER LEE SR A ERE RPA) , FSR, A 
mæ JR. NE Pela RAS BUH ILA , MÆ SAMER. Al, 
AIMEE Za MEDICA o 


14.7.4 EA SET] 


SIE E T BJ ZEN ÆT NASI. ÁRA TT 
ConcurrentHashSet2é , n BAKA EMREIS, SÅ, TUNER 
ConcurrentHashMap (BÈ "E" (E) , PORRI IP RATITEE , MER 
BEL Pi et SS TB. 


afifsnewKeySet AS Ek Set«K» , SLfR bžEConcurrentHashMap<k , 
Boolean»ff]J— T BRE. ( FTAMSEAB/IB00lean.TRUE, ANTAN RESET 
FA(E— VÈ PU FROBANIE. ) 


Set<String> words = ConcurrentHashMap.«String»newKeySet () ; 


SR, MERA NE , keySet IAE RR RAE. IX REAR 
AY. RM MEHIITE AM ( ARAME ) ZAR, AU, A 


BAÐI , ŽI SATE MAME LIÐIN. Java SE 873 
ConcurrentHashMapiSj T 581 T keySet73;A , 88 DANE, TILVEIE 
TAH : 


Set<String> words = map.keySet (1L); 
words.add("Java"); 


VIA" Java "(Ewords PAGE , MEESA- ME. 
14.7.5 Bayan 


CopyOnWriteArrayList#[ICopyOnwriteArraySet ESEREZ EIJ£ES , HAH 
(EAT RI SHE). URES A DATAS SR ESTER , 
IA ZCHREIRA ED, SE — MA ERA, GE — T XJ BUSES 
FH. URSS, ARENAS AHA , BE, EDINO HERE 
RT. Am, AAA A ( FIBENIAJEJ ) WE, Wie ACMA 
t. 


14.7.6 Të e 


ftJava SE 84, Array SEK SASH THEE. BEŠArrays.parallelSortjo 
12 A LAX PSSA SSE (BEI RRA SENZA BERR. PIKI, 


String contents = new String(Files.readAllBytes( 

Paths.get("alice.txt")), StandardCharsets.UTF 8); // Read file into string 
String[] words = contents.split("[\\P{L}]+"); // Split along nonletters 
Arrays.paral lelSort (words); 


XSXJZRERRHJ , BLE E Comparator. 


Arrays.parallelSort(words, Comparator.comparing(String::length)); 


FRE zeal Let BAILAR, WD : 


values.parallelSort(values.length / 2, values.length); // Sort the upper half 


El Få, REJAH FHYparalle1P]REE day , KAABA 
PBA EFP, TM , APR AA AHA AAAH Fært ui. DHEA, FB 
PENA ER AEA BES. 


parallelSetAll7j; ASA TEST RESERVE. SABE 
AA5|, ET HEMME DANE, 


Arrays.parallelSetAll(values, 1 -> 1 % 10); 
ff Fills values wth 0123456789012... 


TA , HITS NB FRAME, ROSE PRT ESZ SX NT REZO A 
AMIJE. 


Rag —PparallelPrefix D, CAI AER FARIS SIGE 
RARA BEBIDA. KETLAR ? IX5F26 r H— NF. ZBALL, 2,3, 

..IAIXHME. ##JArrays.parallelPrefix (values, (x,y) ->x"y) Z 
Ja , VANTE : 


[la 152; IX NG DXIX3X4- v zl 
AJBBIR AYE , AIX PIT SEE LAŽMI. B, BREDTE , W KAZ: 


Lhe 12,3, $94, 5. SEG, 7, PNE] 


MEINE. BA, FILER AFTER PITA. hør, 151 
SPEAR NE DEA NIUE FASC AAR ET IT : 


LI, 15623. 1325 RAS, FN B ET 53 ETNE] 


ix EH LAJH Izak, log (n) SE, IS DIE, URBEM SAMER, 
IMSS RARE. IX MUA ESA RISTE LRS, (GE Ri ERA (HE 
IA ARABE, Saba ARRAS AAA. 


14.7.7 REPARERES 


JA3avaB GRANT TuS , VectorñllHashtable HART PAEZ ERISA 
MAIS. DEKE RAAT , EMAZAIZArrayListflhashMapèk, (GES 
US SI HITA LB (EH ale 
EZEBS (synchronization wrapper ) TELE ZEN : 


List<E> synchArrayList = Collections.synchronizedList(new ArrayList<E>()) ; 
Map<K, Vs synchHashMap = Collections.synchronizedMap(new HashMap<K, V>()); 


RR ATTA FELGER, AT ERS. 


MIZAR LE (HE RFA TAR. SENA IAE MA 
MAA RE E REI reg E IF ZB (RiR BE, Ga 
fi JE 2I FEAT. 


MERE — MEE RE TNEM ENESTE, MAREA "ER d 


AE . 


synchronized (synchHashMap) 
( 


Iterator<K> iter = synchHashMap.keySet() .1terator(); 
while (iter.hasNext()) . . .; 


UREA “for each" KMA , REIMER SIAN Ces. CCS 
ARTE SER , SUE , INST, Mih 


ConcurrentModificationException##. BAERE, AREAREN 
BJ LIK AI HAH. 


ES A java. util.concurrenttl HERE, MEAT OSET). TÍÐ 
že RUUEIN EANAN, EHF ConcurrentHashMapED ESNS , Z 
II ASAS A MINE A E EAE 
Bn F, [EZ5EJArrayListajLlHENICopyOonWriteArraylist, 


API 
maj .util.Collections 1.2 


SEEN, KG A ÆR AS, 
14.8 CallableSFuture 


Runnable#}4e— EEBÍJBJHSS , JUE ERER INSARA 
ik. Callable-5Runnable3$(M, (HÆRE, Callableft[D1E— 132811 
HÐ , RAT call. 


public interface Callable<V> 


V call() throws Exception; 


Zen Ac ERBA, IAN, callable<Integer >o an TREE] Integer 


WRAL R. 


Future (REF tan. DIEM NTE , future e TR, A 
notte. SE FFZIERALGRSE. 


Future ABA REIS : 


public interface Future<V> 


V get() throws. . .; 

V get(long timeout, TimeUnit unit) throws . . .; 
void cancel (boolean mayInterrupt); 

boolean isCancelled(); 

boolean 1sDone(); 


A+ get AWARE , Bál sk. ASS tr EL ZAN, FI TV ARY 
VA HR] , PB NTimeoutExceptionA*,. TRABANT AASER PW, AT 
FizaMildHInterruptedeException, WRTA CATI , ABA get ABE 
[n], 


SRT Bt , isDonejaižiklaifalse ` MERI , NIiR[Fltrue, 


JU BBcancel D'BE, URANSA, EPIA AAA. WR 
ita Fii , ABAANFEmayInterruptSÈX/]true, 6m PIR. 


FutureTask 3E HESS EAN , rIf$CallableEKRAkFuturekll 
Runnable , CARS ARY, (p : 


Callable<Integer> myComputation =. . 

FutureTask<Integer> task = new FutureTaskeInteger»(nyComputation) 
Thread t = new Thread(task): // it's a Runnable 

t.start(); 


Integer result = task.get(); // 1t's a Future 


FEE 14-10 PERA H TS RENT. IX MER SIS NIKO SS ERS 
ESCRIBIR. PATO WAIUA AI. AH, Ra f — 
MERE , ENE NYE , — Callable<Integer>BIGI-, 


class MatchCounter implements Callable<Integer> 


public MatchCounter(File directory, String keyword) [ . . . } 


public Integer call 1... ) // returns the number of matching files 
] 


TA FR IAYHMatchCounterflÆ—iNrutureTask&K , HARRI — METE, 


FutureTask<Integer> task = new FutureTask<Integer>(counter); 
Thread t = new Thread(task); 
t.start(); 


Sha PANES 


System.out.printin(task.get() + " matching files."); 


SA , geth ECH , Bu ASA RI. 


{call DAAR, fe HBA. TZ BR, NIE NABI 
MatchCounter HR AEB. (rat. #BfutureTaskXjS SIZE 
ArrayList<Future<Integer>>H, n , PARAR MO : 


for (Future<Integer> result : results) 
count += result.get(); 


B AN get ATA ANSA EEE SVAR lako ALC, SÅ, Ge Stret), 
ANG , fRRIBECEA SURISIBJBS AA ARI RABIA. 


FEB 14-10 future/FutureTest.java 


O oo = e un d vc "^ MB 


I 
co 


package future; 


import java.10.*; 
import java.util.*; 
import java.util.concurrent.*; 


[++ 
* version 1.01 2012-01-26 
* author Cay Horstmann 
yi 


public class FutureTest 


public static void main(String[] args) 


d 


try (Scanner in = new Scanner(System.in)) 


System.out.print("Enter base directory (e.g. /usr/local/jdk5.0/src): "); 
String directory = in.nextLine(); 

System.out.print("Enter keyword (e.g. volatile): "); 

String keyword = in.nextLine(); 


MatchCounter counter = new MatchCounter(new File(directory), keyword); 
FutureTask<Integer> task = new FutureTask«»(counter); 
Thread t = new Thread(task); 
t.start(); 
try 
( 
System.out.println(task.get() + " matching files."); 


) 


catch (ExecutionException e) 


( 
e.printStackTrace(); 


catch (InterruptedException e) 


/** 


* This task counts the files in a directory and its subdirectories that contain a given keyword. 
vi 
class MatchCounter implements Callable<Integer> 
( 
private File directory; 
private String keyword; 


/** 
* Constructs a MatchCounter. 
* @param directory the directory in which to start the search 
* (iparam keyword the keyword to look for 
* 


public MatchCounter(File directory, String keyword) 
( 

this.directory = directory; 

this.keyword = keyword; 
) 


public Integer call() 
( 

int count = 0; 

try 


File[] files = directory.listFiles(); 
List<Future<Integer>> results = new ArrayList<>(); 


for (File file : files) 

if (file.isDirectory()) 

d 
MatchCounter counter = new MatchCounter(file, keyword); 
FutureTask<Integer> task = new FutureTask<>(counter); 
results.add(task); 
Thread t = new Thread(task); 
t.start(); 

) 


else 


if (search(file)) count++; 


for (Future<Integer> result : results) 
try 
( 
count += result.get(); 


} 


catch (ExecutionException e) 


83 [ 


89 e.printStackTrace(); 
90 } 

91 } 

92 catch (InterruptedException e) 
93 { 

94 } 

95 return count; 

96 } 

97 

93 [** 

99 * Searches a file for a given keyword. 


100 * @param file the file to search 

101 * (return true 1f the keyword is contained in the file 
102 */ 

103 public boolean search(File file) 

4 Í 

105 try 

106 | 

107 try (Scanner in = new Scanner(file, "UTF-8")) 
108 d 

109 boolean found = false; 

110 while (!found && 1n.hasNextLine()) 

111 í 

112 String line = in.nextline(); 

113 if (line.contains(keyword)) found = true; 
114 ] 

115 return found: 


116 } 

117 } 

118 catch (IOException e) 
119 { 


120 return false: 





LI ava .util.concurrent.Callable<xV>5.0 


AT DIEM SD, 


al, .Util.concurrent.Future<V>5.0 


EVR , WR RAS RA , MBE EEN RT ERASE. UM 
RAID , Së or DT imeoutException ES, 


SAAN-SAAN. MIZE, HEmayInterruptøZWE/Jtrue , 
BMS PE. III SABE , iRlaltrue, 


AIRES TEFSPKBIKENGE 7 , Wiklaltrue, 


REZAR , KLÆR, IRIE , übxBtrue, 


API 
al, .util.concurrent.FutureTask<V>5.0 


KJia— EE Future«V» X ERunnablefYfg, 


14.9 Hse 


IE NAIBA EBEN, AZIR SR FARS. WIRE ROE 
J ASBJ^ASBRBIRAEHUAEE , MAEHE (thread pool), rr) 
SIS EET AE. KRunnable RICA, SRB MEA 

run D, run DARAN, SEASAL , MATAS -NAKER 


25. 


AT BB FIER AE HASJENSE. BIEKESIESANSIEIESEE 
PERLER. MRE PEE STEIG, MASA TS EE 
HJ" AEREA RAZA. 


tas (Executor ) REBIFZASI] DiS , 14-27 
HHT ILS. 


K14-2 Huel Bit 


5 d Hu 


newCachedThreadPool DER EE ERE HÆRS A 60 tb 
newFixedThreadPool Ze fe Su MERE; SWA A— CL OO Pi 


HA — PARE “W”, REN AA VESENER HT 
Swing HA HI BLAR FE) 


newScheduledThreadPool FAP Ti SE BT MI ÆN [ARE ZE EY, GT java.util. Timer 


newsSingleThreadExecutor 


newSingleThreadScheduledExecutor FA fit ee FAT MN EA HETER "a 


14.9.1 FE 


SCRA RR14-2PÅ03 PAK. 165514.9.25F , RICERRA. 
newCached-ThreadPool DAME f — NEN, TE MET , URETT AE 
JA, RCM , URIX A BASA , MBE NE. 
newFixedThreadPo0175:5149#- MABEEAX/NISASE. URIAN 
TONETTE, PAE AEREA, Za Et ebe 
jsf1 EN]. newSingleThreadExecutor NEIL SAK IIA REA: H—T 
HE HVU TIE XAVIER , MEAN 03 NARESH] Y ExecutorServicefaD 


HJThreadPoolExecutor2SHJXJ2, 


JÆ FER E Z —S— MunnableXj#E#kCallable YEA 


ExecutorService : 


Future<?> submit(Runnable task) 
Future<T> submit(Runnable task, T result) 
Future<T> submit(Callable<T> task) 


NS ED (EH VR RTENE. WiFdsubmitHj , SE] T Futurexj 
& , PÆRE. 


ÆT submit jk RE] NS EE HJFuture« ? >, MBA PS 2825] FH 
isDone, cancelEkisCancelled, (HÆ , geth kk (Er Se SBR 


null, 


SE NiRAMAYSubmittbjg3s— Nrunnable , #EFutureHYget HAETAAN 
[ERSZERIresultXjf. 


SE — DiRZAFAISubmitfEZè— PCallable , #HiR[EI#IFutureXiFAZAETT SHE 


A 


MATT NBA, HR but down, ZD ARAABIA. ZAI 
PATER PR EHRE, AER ACA, BEN PAE EL. AHH 
ia Eva As hutdownNow, iZGtBBGESIBIZKA T RBHJPTE ES FAB Aare ie TAZ 


FE. 
TED S EE REF NAMES : 


1) WjFBExecutorsZSrHBS SAY AnewCachedThreadPool=k 


newFixedThreadPool, 
2 ) JARsubmitiEzSRunnableEk.CallableXJAR. 


3 ) MEE MES , sktnFiEzCallablejf , Seu ERR TARIEIAY 
Future. 


4) AFERRA (ESA, ÅH but down, 


A o SVAR Æ NWA. 
Fe Fs 14-11 PHT — MGB BOTE. 


H FESTENE , IX NER TED UA HERA. (EF BEI 


ExecutorServicelX TEENS 15. Alt, DRIK IBRA 


Thread-PoolExecutor WA, 


Pepi 214-11 threadPool/ThreadPoolTest. java 


package threadPool ; 


import java.10.*; 
import java.util.*; 
import java.util.concurrent.*; 


/** 
* (version 1.02 2015-06-21 
* (author Cay Horstmann 


* 


u public class ThreadPoolTest 


p 1 

13 public static void main(String[] args) throws Exception 

14 í 

15 try (Scanner in = new Scanner(System.1n)) 

16 í 

17 System.out.print("Enter base directory (e.g. /usr/local/jdk5.0/src): "); 
18 String directory = in.nextLine(); 

19 System.out.print ("Enter keyword (e.g. volatile): "); 

20 String keyword = in.nextLine(); 

21 

22 ExecutorService pool = Executors.newCachedThreadPool () ; 
3 

24 MatchCounter counter = new MatchCounter(new File(directory), keyword, pool); 
25 Future<Integer> result = pool.submit(counter); 

26 

27 try 

28 í 

29 System.out.println(result.get() + " matching files."); 
30 

31 catch (ExecutionException e) 

32 í 

33 e.printStackTrace(); 

34 

35 catch (InterruptedException e) 

36 í 

37 

38 pool .shutdown() ; 


40 int largestPoolSize = ((ThreadPoolExecutor) pool).getLargestPoolSize(); 


System.out.printin("largest pool size=" + largestPoolSize); 


/** 
* This task counts the files in a directory and its subdirectories that contain a given keyword. 
či 
class MatchCounter implements Callable<Integer> 
d 
private File directory; 
private String keyword; 
private ExecutorService pool; 
private int count; 


/** 
* Constructs a MatchCounter. 
* @param directory the directory in which to start the search 
* @param keyword the keyword to look for 
* @param pool the thread pool for submitting subtasks 
H 


public MatchCounter(File directory, String keyword, ExecutorService pool) 


this.directory = directory; 
this.keyword = keyword; 
this.pool = pool; 

) 


public Integer call() 
( 


count = 0; 
try 


File[] files = directory.listFiles(); 
Li st<Future<Integer>> results = new Arraylist<>(); 


for (File file : files) 
if (file.isDirectory()) 


MatchCounter counter = new MatchCounter(file, keyword, pool); 
Future<Integer> result = pool.submit(counter); 
results.add(result); 


j 


else 


if (search(file)) count++; 


) 


for (Future<Integer> result : results) 
try 
( 
count += result.get(); 
) 
catch (ExecutionException e) 
d 
e.printStackTrace(); 
) 


98 } 


99 catch (InterruptedException e) 

100 { 

101 } 

102 return count; 

103) 

104 

105 /** 

106 * Searches a file for a given keyword. 

107 * @param file the file to search 

108 * @return true if the keyword is contained in the file 
109 vi 

110 public boolean search(File file) 

n Í 

112 try 

113 í 

114 try (Scanner in = new Scanner(file, "UTF-8")) 
115 

116 boolean found = false; 

117 while (!found && 1n.hasNextLine()) 
118 d 

119 String line = in.nextline(); 

120 if (line.contains(keyword)) found = true; 
121 } 

122 return found; 

123 } 

124 } 

125 catch (IOException e) 

126 { 

127 return false; 

128 } 

p ] 

130 ) 


al, .util.concurrent.Executors 5.0 


iB] NEGI, AREY AACE , RETRO Z IE 
Zz. 


[a] NER , 170 HAYES HZ SIRE. 
RE — A88 , GET NE NS dE PAIR TE NES. 


java.util.concurrent.ExecutorService 5.0 


TESS BÆRES AT. 
KARA , ATIK DELEK RE 


API 


| java.util.concurrent.ThreadPoolExecutor 5.0 
ANDA TA EE ip EJA PAE ARS, 
14.9.2 FET 


ScheduledExecutorService#2[ EA Ales (Scheduled Execution ) EL 
Bur D, BEMANI ERA BIB java.util.TimerByiz 
414, Executors2S]newScheduledThreadPoo1#0] 
newSingleThreadScheduledExecutor HF RE] LT f Scheduled- 


ExecutorService#2[ ANNIE. 


aJLFAZERunnableskXCallablefEXJSAHIZEIEZ ARISTA. Ea LAE — A 
Runnable JR AERES. VESPJEUAAPIXA, 


al, .Util.concurrent.Executors 5.9 
RB DRA , CPNS, 
IRIE] NUT, CE NAS Pi (ES. 


API 
—J3java.util.concurrent.ScheduledExecutorService 5.0 


FIVE SENATE ZI PUTS. 


TRE TEMAH Ra SERIE TE GENES , FK period, 


FIVE EVRA SIRS E EA EEES) ER 8 TA RARE 
TE Z IE KE IdelaykiER., 


14.9.3 RESE 


ROA T RE J ADS METRE HRSS (EI JE BEH , LAAN. A 
AJ, ERRATA SUB CU VABE , frr) HARA HES. MIRO, FILMET 
FRfsRFHshutdownNow73;Z BGEFITRBITESS. 


invokeAny 5 ARE ZE ENKE) NcallableYShlEaT , JERE NDASH 
TIMES AR TAN MERA MESA , (Dr EEK HVERT 
ESE. WBA , ADR MN E PRADO ANG , (RRA 
FIX EZ. PRN , RES ENIAC SUT AEN ARRS. nj 
LUER , Stret elo EI TA EE. RAZAR—MEZ 
(32 BE, TAME LES. 


invokeAl 12 Es HEN #ZFI--Nallable YES , iRE—QPFutureXi 
RAR , fVXEHITBTESSHJREIAJJSe,. SINGER PIRENA , LUS RARA 
EBE TAE : 


List«Callable«T»» tasks =. . .; 

List<Future<T>> results = executor.invokeAll(tasks): 

for (Future<T> result : results) 
processFurther(result.get 0): 


XN AN MESA SIR SETE] , WIRE MS THIS. 
RRA SWI re EE SCH ev ALAR 


ExecutorCompletionServicekKi#tiTHEX!], 


HANN E 19V 188. Ala, ši —  ExecutorCompletionService , få 
ERARAS (completion service). ZRA Ur ut ur ele DD Se, 
I, Bro HILD ( ia REŽIJA HHJ), XX, 
A+BECBUIAIAYITA , — VE BAB F : 


ExecutorCompletionService«T» service = new ExecutorCompletionService<>(executor); 
for (Callable<T> task : tasks) service.submit(task); 


for (int 1 = 0; i < tasks.size(); 1++) 
processFurther(service. take() . get ()) ; 


API 
al, .util.concurrent.ExecutorService 5.0 


BÝTI , (lol MISA. BI IDA REN , UN 


Timeout Exception&-, 


THERE , REI CLD, FISKEREN , MET 


Timeout Exception&-, 


A 
EA TETRIS AUREA J Be JAHR. 

Eso MER RRA TES. 

TIR FIBER, WOR ETC ED Ra] ANE. 


Ss N— METER, MRA HI Esc RA ANIREInul1, FIN IA 


135 43207EHYHTIE]. 


14.9.4 Fork-JoinfiE22 


REMATES EE, BEPISHEET AR. Fin , — Web BRÍS ESE 
BER NG MERO MEAR NE. FYN EM ARRE ND BUTS Rd 
ME, KANT ARES , MENSUAL, Java SE TETI T 
fork-joinfE38 , €[ JFdzEse SMA. (MESS , HALRB 
DRETT , UIT : 


if (problemSize < threshold) 
solve problem directly 
else 


break problem into subproblems 
recursively solve each subproblem 
combine the results 


ERA AA MT. BEE NAG, LASS FARAO NA. AU 
RA EBS TAE, AREA TIT. (IRS DARIA , 187 
Siet OMITA, ATOMS, RIBE). 


ERE, FRI TERRA. ES El PASO E 
KNEBLE. FLUX SADA , DEIA , AER 
END. 


RAE] FSA APs Se BATA, KENI Æ 
RecursiveTask<T>HJÆ ( UU RIT REM DRETAR ) KART Æ 
RecursiveActionHJžE ( RÆK STÆR ) , HE@comute i KEN HA 
ATAS , AFAFEER. 


class Counter extends RecursiveTask<Integer> 


protected Integer compute() 


if (to - from < THRESHOLD) 

í 

l 
solve problem directly 

else 

( 
int mid = (from + to) / 2; 
Counter first = new Counter(values, from, mid, filter); 
Counter second = new Counter(values, mid, to, filter); 
invokeAll(first, second): 


return first.join() + second.joinQ; 


j 


j 
j 


(EXE, invoke lID ARERR HBE , AA ENESTE AFK. 
Join ASK AR. REN T HESS NLFH f. join, HRERS. 


El AB Meet SAI AIR) AJTRAXNER , ADEA BEN 
HEMEHE , Mæconpute h PA IV uH REF B, 


Fe Fs 14-12 Y TEASE. 


Jae , fork-joinfEZRfse FH Y HERE BE AR E 18] RAGER LÍF , 
API ARII LTESSB (work stealing). STILENE rel, al 
( deque ) KOMME. — P TIER EI (II AAA. (REA 
AER, FTLA TE 200. Ir LIED , ESA NO 
BAZURSBARE “ER” — MIS. ATAK TISBENWE , DNS EUR ID HL 


2514-12 forkJoin/ForkJoinTest.java 


1 package forkloin; 

2 

z import Java.util.concurrent.*; 
4 import java.util.function.*; 


6 IG 

7 % This program demonstrates the fork-join framework. 
s * (version 1.01 2015-06-21 

y * (author Cay Horstmann 

io “/ 

u public class ForkJoinTest 


3 public static void main(String[] args) 


14 í 

15 final int SIZE = 10000000; 

16 double[] numbers = new double[SIZE]; 

17 for (int i = 0; 1 < SIZE; 1++) numbers[i] = Math.random(); 

18 Counter counter = new Counter(numbers, 0, numbers.length, x -> x > 0.5); 
19 ForkJoinPool pool = new ForkJoinPool (); 

20 pool .invoke(counter); 

n System.out.println(counter.join()); 

22 } 

3 } 


25 Class Counter extends RecursiveTask<Integer> 
26 Å 

27 public static final int THRESHOLD = 1000; 
28 private double[] values; 

29 private int from; 

30 private int to; 

31 private DoublePredicate filter; 


33 public Counter(double[] values, int from, int to, DoublePredicate filter) 


za Í 


35 this.values = values; 
36 this.from = from; 

37 this.to = to; 

38 this.filter = filter; 
39 ] 

40 


41 protected Integer compute() 


í 
43 1f (to - from < THRESHOLD) 


44 d 

45 int count = 0; 

46 for (int i = from; i < to; 1++) 

47 

48 if (filter.test(values[1])) count++; 

49 ) 

50 return count: 

51 } 

52 else 

53 { 

54 int mid = (from + to) / 2; 

55 Counter first = new Counter(values, from, mid, filter); 
56 Counter second = new Counter(values, mid, to, filter); 
57 invokeAll(first, second): 

58 return first.join() + second.join(); 

59 } 

60 } 


14.9.5 nj5EkkFuture 


UEFA Ze Val BANE GET AE SAMER , BRATS ZS 

(EE MINES. SPA, ART DM FERIA) TEEZJAHI PMI ES 

Æ PAHINA. ebe NAJ “TNR , GET , B5 

PARI” , BEMER BANAANE. WORMS IAE , 

Anak. BIE BRER . Jie es SIX VNR, AAPA 
SNS iS. EEE 418 PSOE NGA, EEE 

REPT SCP BS , RAE, 


Java SE 8É]CompletableFuture3SfF4 "Ange D, SEARS AS 
a, “Bj==pkfuture” PILI "44" (composed), 


BUG , RIE — Web HAA HHR IZ IP MENE, “RARA 
RD : 
public void CompletableFuture<String> readPage(URL url) 
Web HT ARDER MABAIT. MERIT : 
public static List<URL> getLinks(String page) 
ÆR T HTMLERTARIFRBSURL , ESAS ANB ER DIA : 


CompletableFuture«String» contents = readPage(url); 
CompletableFuture<List<URL>> links = contents.thenApply(Parser: :getLinks) ; 


thenApply AFG. ESA future, B—SFuturescoky , HÆR 


FRAZ getLinks 3ik , INTA MR MERZ Ro 


HIP ol cp future, PLEA EMTA , URED EL Z le TIRE TE, 
SA, SPRVA NE EE + h. 


MESA, CompletableFuture2-- PE API, AUBREARAIEKAST 
Scbkfuture, FARS EAN Future JAK (101 314-3X). MU 
MANG DIA , IBA MAsyn BA, NINGAS, APART 
&ForkJoinPool, 3—HZHA—NExecutorSÅ) . EXTRA, KER SEG 
BAKTE ARO, REZiEFunction« ? super T, U>EJJT->U, 
ANJE AE BIERYJ ava kk, 


%14-3 jCompletableFuture«T» XE NAME 





A ik å A 
thenApply ók H vr. T PR 
thenCompose T -> CompletableFuture<U> HER SEIE HI] eR AOT TA T3R [2] BJ future 
handle (T, Throwable) -> U uE HRA H ak FR LA 
thenAccept TF thenApply, NAG void 
whenComplete (T. Throwable) —> void IMF handle, NÆR void 
thenRun Runnable MAT Runnable, 44:4 void 





fi ez Us thenApply73;ik. LARVA : 


CompletableFuture«U» future.thenApply(f); 
CompletableFuture«U» future.thenApplyAsync(f); 


ZkIBI—^- future , WARNS future ZE RM Bf, FI MRS ER NE 


thenCompose pp ZG BHBXERZAT-»U , MENT - >CompletableFuture<U>, IX 
Ur FAAR , FRISK EIA. RAT ISAEURLIERX— (web nu Ej aj] 
(E. FARTA : 


public String blockingReadPage(URL url) 


SIJAJA JE LED ARB] future : 

public CompletableFuture<String> readPage(URL url) 
ME, SAAB NüKTUMARPRÐNGSEIUR , KJÆMyANIÍSESEI , 
MAA ROKR LIPS SE, XARA NAA : 


public CompletableFuture<URL> getURLInput(String prompt) 


DEAF BM PREŽI - >CompletableFuture<U>FHU->CompletableFuture<V>. 
TÁ, URR NEES NASAN, Cu JA RJ] ASI NABI - 
>CompletableFuture<V>, iXIEÉthenComposeETiiKÉ3. 


214-3433 VAZ Y BRI LIR—EZRIA— NA: ` AK 
(failure), CompletableFuture ji REN, AB TH BFA 
get73; AR] ØRE — NREFRExecutiontxceptionP, Aid, nJBégetzKUWet3^ 
SMAA. FANER , FLUER handle ik. AA ERASE HZ A0 
RAN Anull ) ME (MRA Anull ) , XA PREBRAN 7. 


HAVA TARA void, BÆRENE 288. 
RA REAAZ future (NG14-4). 


R14-4 BES HEER 


A ik Z Mm å X 


thenCombine CompletableFuture<U>, (T. U) -> V HAITA TAHERA ce RASER 
thenAcceptBoth CompletableFuture=U», (T. U) —> void 5 thenCombine ÆW, ilz 4E void 
runAfterBoth CompletableFuture<?>, Runnable Py zog MAT runnable 

applyToEither CompletableFuture<T>. (8 si WIG, fc ASSEN PRAN 
acceptEither CompletableFuture<T>, T -> void 5 applyToEither 32, NIR void 
runAfterEither CompletableFuture<?>, Runnable Hp —4 SE Ma AT runnable 

static allOf CompletableFuture<?>... rå 255 BJ future AV AE, FDA void 





static anyOf CompletableFuture<?>... H Ga DU future SEMA SER, FR void 


813 ADAH TAI PCompletableFuture«T5#0r-DCompletableFuture«U»az]] 
(FE, HAS 


ix NANA HAT TA T CompletableFuture«T»z/ fF, DIS rn NET 
Fk, OE GRIZE , HARE- NÆR, 


E/eyiireallofflanyof73;AHX—*HuI]sepkfuture ( SEAT) , HERI 
CompletableFuture«Void» , EZE HAR future RET ka (tat 
future bk) En. PEBER. 


El : 130. bitt, i nnt com plet ionstage Tik, vn 
FECompletableFuture, IXNEHO4A8)JLE4O0 MERIDA, RHCompletableFuture 
si, KAKO TEEN TIE Geo LL NEL. 


14.10 [5] 57% 


java.util.concurrent OST JU BESSBILAMLIESTEHE E A(FAJAAE SEAD 
14-5, XENA SEJI BAHR RV, (common rendezvous 
patterns ) SUD) FREDÄE (canned functionality). MISE MBEE 


TED RAET NEIL VANA EE MANE ER 


ZZ IDDIE, 


14-5 [62553 


> E BE TT A 
NAKAR ANH BA P Bog Ð EA BJ 
zk Få PK 14 YH ( barrier), SÅ JE; 
AY U GE EAT ab ER ET A SITE 
TEIE, NL 
akal 


CyclicBarrier 


ANA AE 


Phaser 


CountDownLatch TIRE SE EET a 0 


fü VF PS T Zk FE ZE EE Ze da B XT GO KU 


Exchanger ee 
i Ht Ze He a e 
| fc VE BU AGE AI A dap Ak TT 
Semaphore 


J 


SynchronousQueue 


BUS Tut — MASBATE (permit). ZJ f 38893, 
WFRdacquirei&skirH], HRALI , 
Hib ELLEVE release? 


SEEE , HERE] SENSE =, 





W DI EZ FB A EA 





ii HH 


Ja K Br AY Zk Æ ETE AM ER ol JH Z Bil SE 
nV. H ii 


Java SE 7 HS | Å 


LAR LANA m EE Æ 2 H oi 
FAEAZA 

N TRE LTE ZE [r] 

LAY ERY ME, — ls] SE | s JI AH mu 5 - 

PAVE AE 

E ill Wa a| GE ERIE DE METT MAL, 
MAS A FAI AE 
M PN Zk EE MEG 


Á Hf 


BG GG FÅ NG PA AN SE føl 
Z ME 


ERA W K FURE AA ØL F, 


Lf PATE Mw AE sl. 


JE 
SEM (Nji NHL. VF 


NOTE. ME , ITEM EAS AER. FL, HIREA LAEN 
FSF, XTREME REED. 


S581£1968FHedsger Dijkstra/&BH , fFAEIZSIRIE (synchronization 


primitive), DijkstrafaH 


ges ARAJE, HEFEI 
GRUNDET PE. TE) VITE EE RSA HR , ARES ER 


air 


=> EI ES 


A JÆ 


SNA ATI. 


SÅ, WARP OTRO CEMER. ÐR, (652108 KIRI) AN A 
VIR. 


14.10.2 (ith Ie 


NET JIE ( CountDownLatch ) LET NE FEST aye ge. BTA J 


EE RIER. —BITÐ7J0 , MAREAS. 


NAS JE, SM SAR AAS I. REFE NSH 
Ea — NEST sles 0. 


FKH , EE ie IESSE SCR LIFE. TERESE Kit 
CHAR. EES Sally , VHA3countDoun , Pr8 
TERESA PI AES Y. 


Ala TAARN Meme TARA Frades om LIE. DES e 
ME, ÒD LI FREE ZE RENS JETT SUR. A RENT FAR J 
JE, AB ESSERE IAE sas fJ, 


14.10.3 EM 


CyclicBarrier ELI f — MEGA (rendezvous ) SR (barrier). SES 
RESIDE IALT ARA AMARO AAA. PARRAS, FELTER 
“AGE. S Tór S ERARIO ERA Alesse. —B 
PARES AEREA Y p< NE , FELE , SEM ETT, 


TAST. BÍ, SAT NEN, HANS SINSEN : 


CyclicBarrier barrier = new CyclicBarrier(nthreads); 


BS Zi ELIE, AE EE EVA await : 
public void run) 


dowork(); 
barrier.await(): 


j 


await TAS PET BEAN BET : 

barrier.awalt (100, TimeUnit.MILLISECONDS) : 
UR EI — NEBE LARA AAA J BE , HB Z PERE ( ATEN AGE 
FAA CA Mawaithizs Y #aRJ , BERGENS ). EFÈZ , FA 
HEittZ7=hJawnaitjAiliiBrokenBarrierExceptionR E, PRE EASE 
ZS BUS kawai tf ys FB. 
JUGAR IAE (barrier action) , SABA TNA MAIER 
HIT JF. 


Runnable barrierAction = . . .; 
CyclicBarrier barrier = new CyclicBarrier(nthreads, barrierAction); 


E 


ANAN (cyclic) , NADIE ATE Sr bk ee ET, EX 
— E @@l-CountDownLatch , CountDownLatch BEN AX, 


Phaser IBM FARRELL , TISAI NI XS SERT PAL 


14.10.4 SAES 


SB SERA PAGE KANA DSE] TFA , zel LASE Aci 
( Exchanger ). HÆRENE , TER IS AS , AT NTE HIS 
ESN. EJER BERERA., 


14.10.5 RER Zi 


ENE PRETI EB SABA LE. 3124205 
SynchronousQueueHYput FAY , Che ell TÆjARtake A Ll , z 
ZINA. SExchangerBY9BTAE], Bala MIO Ai , MEN EUER ER 

f. 


BN(ESynchronousQueue38SCH f BlockingQueuejZELl , SEO. EAR 
ZMA JI, ix U HITS I CHjsizeH Ad Ex alo, 


14.11 JE 5Swing 


CfEBANEBBIfTIGEDBAE TES), ER PE ASERNE Z AN PE 
BE, SETE ES OR , KER NI FE NE SE? 
iL. 


BE, VIAS SL FRA ETA, AAMBIFSARIZ , Swing PÆRER 
EN. URNE AS TEE FEMME RETR , ARP AA REAA. 


SS SEK AÐ , ATES 14-13 FINE. ZER dE, — På 
AES Aa), GRI run sik F TME, BET DISTR ME. 


public void run() 


d 
try 


while (true) 


( 
int 1 = Math.abs(generator.nextInt()); 
if (1X2 == 0) 
combo.insertItemAt(new Integer(i), 0); 
else if (combo.getItemCount() > 0) 
combo. removeltemAt (i % combo.getItemCount()); 


sleep(1): 
) 
catch (InterruptedException e) () 


j 
j 


Ana. RubBBadiZtH. AH) VRASTE , RADA, BOBO, PURI HBadiz 
tH , Ara HOTE, mea, (SARI RIRS (WEl14-8). 


[A Jd 


File Edit View Terminal Tabs Help 


559) 


at javax.swing.JComponent.getPreferredSize(JComponent. java: 1627) 
at javax.swing.ScrollPaneLayout . LayoutContainer (ScrollPaneLayout. java: 76 


2) 
at java.awt.Container.layout(Container. java: 1432) 
at java.awt.ContiGjswingthreadtest GEAR . Java: 1421) 
at java.awt.Conti [1710247468 | | finer. Java: 1519) 


at java.awt.lonti—" —— — —— - Y, java: 149] ) 

at javax.swing.RepaintManager.validateInvalidComponents (RepaintManager.j 
ava:635) 

at javax.swing.SystemEventQueueltilities$ComponentWorkRequest. run (System 
EventQueueUtilities. java: 127) 

at java.awt.event.InvocationEvent.dispatch(InvocationEvent.java:209) 

at java.awt.EventQueue.dispatchEvent (EventQueue. java:597) 

at java.awt.EventDispatchThread.pumpOneEventForFilters(EventDispatchThre 
ad.java:273) 

at java.awt.EventDispatchThread.pumpEventsForFilter(EventDispatchThread. 
java:183) 

at java.awt.EventDispatchThread.pumpEventsForHierarchy (EventDispatchThre 
ad.java:173) 

at java.awt.EventDispatchIhread.pumpEvents (EventD1spatchlIhread. java: 168) 

at java.awt.EventDispatchThread.pumpEvents (EventDispatchThread. java:160) 

at java.awt.EventDispatchThread. run(EventDispatchThread. java:121) 





214-8 BHF E 


RETIA ? SET NITRIEN BAER ASA NEAKETET. A 
JA, Br VET , ERE STERIA AFÈ TNS NE. (182, TERR 
DATA, FURIA AA AE BEE Ri. Seats Joël ene PAE 
EKSENA, Premi ia TE ENB , få ÆArrayIndex0utofBounds FE. 


AE SAA ES ENE LWE A RAN ATAN. (92 , Swing it REF TD 
FEFHI5H7I Swing a ERE , PT REM. Bt, FREE, MA, BÆR 
BNG EffFswing NEE. FEET. Swing AAS y Bit VÆRTER 
AP AALES SAY. Ju II ts AGS. PARKEREDE 
AE mui HS Dishes. 


14.11.1 ZTE AJ ES 
HATE SSuing EM (EH Wo NA BIER, 


(1) MR ERS eR RIAU) , Æ RAI TRE FINE ETE 
SITT ELSE ML. 


(2) ER T SIE , PES Swing. 


BEB AMU SE HZ TER. NGARAN ERE, NAG 
& FT” Æ, ANEMIA. Hale , FFD EGEN OK ET SEE 
(Tinput/outputjajH , XE RMB, HEMZXLTEVAH sleep. (JURA 
SSS Ste EHNA) , ERT. ) 


eB RAMU Swing sats pa PRA — TEMI ( single-thread rule). 311] 
AHH A TE TIT. 


IX PA FAM ER, BE Ha] RAI AT MES. fx 
ES LIED , BRASA PETITE. EARR, Sp 
REWGUIAB. (BE, Ehl BG ui net, INO, URS BAS 
FYREXA , The NEA PIKE CAVE. 


ALTA, AEREA, ol Lg H ND DARAS 
SIE, GIMI, Ss IE HEES, 


DIER CHIZZAETIARlabel.setText, MiriZfE#HEventQueue3SHY 
invokeLaterJ5jg#llinvokeAndWait H A EPMA AE HF DETANT. 


GE wi nef tABIKESIISLENRunnable#E[I89ZS8]run ia. Mle , DEZI 
DOIR, 1GH/(518255#SAYinvokeLaterEkinvokeAndWait Ak. TAS, RAZE 
(PENGA SANV : 


EventQueue.invokelater(() -> I 
label .setText(percentage + '% complete”); 


SARA SACH SUD , invokeLater AV BIRI , Tür un ART. 
invokeAnd Wait; Saar un AASEN HUT TILE. 


(EEH , invokelater APIS, Drees FIAT 
pk LIEU Ves 2 NN AAI R THES. 


XP AALE HFN Eru. IX BHG. 


Fe Fs H14-13j87n f AUNAN HinvokeLater A Z ÈMIZAStTEKINAS. UKE 
tGoodizifi, PATA AIRE. (HE , SIE NÆR ETEG AE. 


FEE 14-13 swing/SwingThreadTest. java 


package swing; 


import java.awt.*; 
import Java.util.*; 


import javax.swing.*; 


ft 


Qo (— C^ WW Ea tas — n m 


o “ This program demonstrates that a thread that runs in parallel with the event 
10 * dispatch thread can cause errors in Swing components. 

it “ (version 1.24 2015-06-21 

12 “ (author Cay Horstmann 


p */ 

14 public class SwingThreadTest 

5 Í 

16 — public static void main(String[] args) 

17 í 

18 EventQueue.invokeLater(() -> í 

19 JFrame frame = new SwingThreadFrame(); 
20 frame.setTitle("SwingThreadTest"); 

21 frame. setDefaul tCloseOperation(JFrame. EXIT ON CLOSE); 
22 frame. setVisible(true); 

23 h; 

24 ] 

25 } 

26 

7 ft 


28 “This frame has two buttons to fill a combo box from a separate thread. The 
29  * "Good" button uses the event queue, the "Bad" button modifies the combo box 
x» “directly. 

* 


3 class SwingThreadFrame extends JFrame 


( 
34 public SwingThreadFrame() 
35 í 
36 final JComboBox<Integer> combo = new JComboBox«»(); 
37 combo. insertItemAt(Integer.MAX VALUE, 0); 


38 combo. setPrototypeDisplayValue(combo.getItemAt(0)); 


39 combo.setSelectedIndex (0) ; 

40 

41 JPanel panel = new JPanel O); 

42 

43 JButton goodButton = new JButton("Good"); 

M goodButton. addActionListener(event -> 

45 new Thread(new GoodWorkerRunnable(combo)).start()): 
46 panel .add(goodButton) ; 

47 JButton badButton = new JButton( Bad"); 

48 badButton.addActionLi stener(event -> 

49 new Thread(new BadWorkerRunnable(combo)).start()); 
50 panel .add(badButton) : 

51 

52 panel . add (combo) ; 

53 add (panel) ; 

T pack () ; 

55 } 

56 ] 

57 

T [xx 


sg * This runnable modifies a combo box by randomly adding and removing numbers. 
60 “This can result in errors because the combo box methods are not synchronized 
61 * and both the worker thread and the event dispatch thread access the combo 

$ “ box. 

G * 

& class BadWorkerRunnable implements Runnable 


65 Í 


private JComboBox<Integer> combo; 
private Random generator; 


public BadWorkerRunnable(JComboBox«Integer» aCombo) 
( 

combo = aCombo; 

generator = new Random(); 


) 
public void run() 
( 
try 
while (true) 
( 
int I = Math.abs(generator.nextInt()); 
if G % 2 == 0) 
combo.insertItemAt(i, 0); 
else if (combo.getItemCount() > 0) 
combo, removeItemAt(i % combo.getItemCount()); 
Thread.sleep(1); 
) 
catch (InterruptedException e) 
( 
) 


} 
} 


whe ha 
na 


93 “This runnable modifies a combo box by randomly adding and removing numbers. 
97 “In order to ensure that the combo box is not corrupted, the editing 

93 “operations are forwarded to the event dispatch thread. 

99 */ 

100 Class GoodWorkerRunnable implements Runnable 

101 Í 

102 private JComboBox«Integer» combo; 

103 private Random generator; 


105 public GoodWorkerRunnable(JComboBox<Integer> aCombo) 
106 Í 

107 combo - aCombo; 

108 generator = new Random(); 

mg ` 


11 public void run) 

112 ( 

113 try 

114 í 

115 while (true) 

116 í 

117 EventQueue.invokeLater(() -> 

118 í 

119 int i = Math.abs(generator.nextInt()); 
120 if (i % 2 == 0) 

121 combo.insertItemAt(i, 0); 

122 else 1f (combo.getItemCount() > 0) 


123 combo. removeItemAt (i % combo.getItemCount()); 


ih 
i Thread.sleep(1): 
126 } 


127 } 


128 catch (InterruptedException e) 


al, .awt.EventQueue 1.1 


HANE ÆT RANE Z Ja , 4ErunnableXJZsBgrunZ; KAEO BE HHT. 


TERANA TEŽE E , iLrunnableY&AYrun ATEF ED TE FH. 
ASER, Fruit. 


UR TI Ade DEERE, iRlaltrue, 


14.11.2 (FHSwing L(ESÈFE 


SA Ar RRM SIRT NIA SE , (A RISE ASA NAHI 
NIE. UMEBLL—BITAAAME , AFÈ MIZIERSEventQueue. invokeLater FIK 
EHHAF AGE. 


Swingworker AEE CTDL, SIN, 


fri 14 - 14 PAN CANA os STEGEN KEK AT. MARA 
IBS Six NE FF , flinThe Count of Monte Cristo? x , GTAHEJ 
E ABHIgutenbergAR F. ASCE TS Sete PINE. ÆREDE 
ER, Opens ERIS ZA Hd , Cancel EIA ( WEI 14-9) . Meith, o 
Sa PACE ENT. IMAZ e , Open KIERS , 
Cancel ERA, TAX E Done, 


Ihe course she had taken, and what was her 

leve, if she had not been laden, and | had been 
- n he would have bought her. But | told him | was 
only m mate, and that she belonged to the firm of Morrel 8 

"Ah, yes ' he said, | know them. The Morrels have been 

shipowners from father to son; and there was a Morrel who 
served in the same regiment with me when | was in garrison 
at Valence." 


"Pardieu, and that is true!” cried the owner, greatly 
delighted. “And that was Policar Morrel, my uncle, who was 
afterwards a captain. Dantes, you must tell my uncle that 

ne emperor remembered him, and you will see it will bring 
ears into the old soldier's eyes. Come, come," continued 

e, patting Edmond's shoulder kindly, “you did very right, 
Dantes, to follow Captain Leclere's instructions, and touch 
at Elba, although if it were known that you had conveyed a 
packet to the marshal, and had conversed with the emperor, 





Él14-9 EIEE PIX 
ix MG REN y IS EESSEJERAUI TJ : 


SwingWorker FELIX 15 EMS. ÆziidoInBackground AK Fors 
AY IE, AREA publish?k#iR 5 L(FIAIE. 1X—J73iAfE LATE PA. 
publish A AlE process Dt FD AE PHI RBH ESE. ALIFSEAL 
HJ , done AE DAE RS FL (ESTEKVIE EH. 


SEE (Fada FET ERT, NABILI (EPI FAURA 
REBUER IR). AlalaHexecutehjh. BEN AS DEZE 


execute , (Bix BDUERIEK, 


ERE TESS ERAS ; [Al , SwingWorker<T , V>SEHlFuture<T>, 1X 
ÆRE FuturekE[IÉIget HAAS. AF geto AMZS ENE ER p 7J RT , 
RH AEA HexecuteZ Ja 5 BARE. RÆGCAMNE IFRA ATA , ÆR 
JJAREHJ, HENG, gLUJAdone75;AXWMRdget. (EN, X 84 Mget AEK , UME 
HEALER Ad.) 


HERA EEN RAANG REJ LÆR, Swingworker ð Rn HEISE 
HSH. SwingWorker«T , V EXP J TAARA RE VAH ESTE. 


EE IEA TAY _L/E , fsisFHFuturedfzLlHygcancel73;A. 412 LFR BAIRR , 
getHjAHUHCancellationExceptionF%, 


TEMA ER E SS e AEI. HAY 
processHSUJSFB. ASERNE , JUN publishi EE , IA Xiprocess9— 


KVAR PLANE. process D'EU NAAA AA RAMIRO. 


AAA ATENA CDI TC FR. JESNFAESZIAY, JTextAreatH2YE. TE— 
NRK (EGZ, , The Count of Monte Cristo ) RET Size n] XI 
HIATIE]. 


ASMBPREMAE , EMMA TP A TÍ, Alt, HERO SA BUT 
SER XABJZáBUtT. FONTER NE BANER : 


private class ProgressData 


public 1nt number; 
public String line; 
) 


BIGA RE E@ENStringBuilderP) XN, RH, ZE A 


SwingWorkerxStringBuilder , ProgressData>, 


(EdoInBackground DAF , GEB NIX , BERT. TRS ATA , JA 
publish RT SS MATAA., 


@Qverride public StringBuilder doInBackground() throws IOException, InterruptedException 
d 
int lineNumber = 0; 
Scanner in = new Scanner(new FileInputStream(file), "UTF-8"); 
while (in.hasNextline()) 
( 
String line = in.nextLine(); 
lineNumber++: 
text.append(l1ne).append (“Mn”); 
ProgressData data = new ProgressData(); 
data.number = lineNumber; 
data.line = line; 
publish(data); 
Thread.sleep(1); // to test cancellation; no need to do this in your programs 


| 


return text; 


j 


SWS LNR E., EMPRESA , (BE , REE 
FAMERS RISTE RAJA TEE. WX TIME , AAZENThe Count of 
Monte CristoBJJHEXTHIATA , KE JULAI EST. 


El: H LItesto e SET CAS EXC n] LUER MERA Sli , (HÆ , XJ 
AZ Swing HRN Pl BE (AZI R. KE, WPA, HAAA 
(FH EFTER TES HJELSET. 


(EX Nprocess AF , SINABI AT TS LINIA , Ale, RIERS 
HYTTE EAT SAR AI Een, 


GOverride public void process(List<ProgressData> data) 


if (isCancelled()) return; 
StringBuilder b = new StringBuilder(); 
StatusLine.setText("" + data.get(data.size() - 1).number); 
for (ProgressData d : data) b.append(d.line) .append (^n^); 
textArea. append(b.toString()) ; 

1 


fædone DAP , XAXI TERIA , Jf Elcance ERMUA. 
EI A SR 
LIED IDET MI ERIN AE ALA AA, Hurst, 


ff 0414-14 swingWorker/SwingWorkerTest. java 


package swingWorker; 


import java.awt.*; 

import java.10.*; 

import java.util.*; 

import java.util.List; 

import java.util.concurrent.*; 


import javax.swing.*; 


/** 
* This program demonstrates a worker thread that runs a potentially time-consuming task. 
* version 1.11 2015-06-21 
* @author Cay Horstmann 
ki 


public class SwingWorkerTest 


public static void main(String[] args) throws Exception 
( 
EventQueue.invokeLater(() -> í 
JFrame frame = new SwingWorkerFrame(); 
frame. setDefaultCloseOperation(JFrame.EXIT ON CLOSE); 
frame.setVisible(true); 


/** 
* This frame has a text area to show the contents of a text file, a menu to open a file and 
* cancel the opening process, and a status line to show the file loading progress. 
* 
/ 
class SwingWorkerFrame extends JFrame 
( 
private JFileChooser chooser; 
private JTextArea textArea; 
private JLabel statusLine; 
private JMenuItem openItem; 
private JMenuItem cancelItem; 
private SwingWorker<StringBuilder, ProgressData> textReader; 
public static final int TEXT ROWS = 20: 
public static final int TEXT COLUMNS = 60; 


public SwingWorkerFrame() 


í 
chooser = new JFileChooser(); 
chooser.setCurrentDirectory(new File(".")); 


textArea = new JTextArea(TEXT ROWS, TEXT COLUMNS); 
add(new JScrollPane(textArea)); 


StatusLine = new JLabel(" "); 
add(statusLine, BorderLayout.SOUTH) ; 


] 


JMenuBar menuBar = new JMenuBar(); 
setJMenuBar(menuBar); 


JMenu menu = new JMenu("File"); 
menuBar.add(menu); 


openItem = new JMenuItem("Open”) ; 
menu.add(openItem); 
openItem.addActionListener(event -» í 

// show file chooser dialog 

int result = chooser.show0penDi alog (null); 


// if file selected, set it as icon of the label 

if (result == JFileChooser.APPROVE OPTION) 

d 
textArea.setText(""); 
openItem.setEnabled(false); 
textReader = new TextReader(chooser.getSelectedFile()); 
textReader.execute() ; 
cancelItem.setEnabled(true); 

) 

på 


cancelItem = new JMenuItem("Cancel"); 

menu. add(cancelItem); 

cancelItem.setEnabled(false); 
cancelItem.addActionListener(event -> textReader.cancel (true)) ; 


pack () ; 


private class ProgressData 


{ 


] 


private class TextReader extends Swingworker<StringBuilder, ProgressData> 


d 


public int number; 
public String line; 


private File file; 
private StringBuilder text = new StringBuilder(); 


public TextReader(File file) 
( 


this.file = file: 
} 


// The following method executes in the worker thread; it doesn't touch Swing components. 


@Qverride 


public StringBuilder doInBackground() throws IOException, InterruptedException 


{ 


int lineNumber = 0; 


try (Scanner in = new Scanner(new FileInputStream(file), "UTF-8")) 


while (in. hasNextLine()) 
{ 


110 String line = in.nextLine(); 


111 lineNumber++; 

112 text.append(line) .append("Vn"); 

113 ProgressData data = new ProgressData(); 
114 data.number = lineNumber; 

115 data.line = line; 

116 publish(data); 

117 Thread.sleep(1); // to test cancellation; no need to do this in your programs 
118 } 

119 } 

120 return text; 

121 } 

122 

123 // The following methods execute in the event dispatch thread. 
124 

125 AQverri de 

126 public void process(List<ProgressData> data) 
127 | 

128 if (isCancelled()) return; 

129 StringBuilder b = new StringBuilder(); 

130 statusLine.setText("" + data.get(data.size() - 1).number); 
131 for (ProgressData d : data) b.append(d.line).append( n"); 
132 textArea.append(b.toString()); 

133 } 

134 

135 A0verride 

136 public void done() 

137 [ 

138 try 

139 

140 StringBuilder result = get): 

141 textArea.setText(result.toString()); 

142 statusLine.setText ("Done"); 

143 

144 catch (InterruptedException ex) 

145 í 

146 

147 catch (CancellationException ex) 

148 í 

149 textArea.setText(""); 

150 statusLine.setText ("Cancelled"); 

151 

152 catch (ExecutionException ex) 

153 í 

154 statusline.setText("" + ex.getCause()); 
155 ] 

155 

157 cancelItem.setEnabled(false); 

158 openItem.setEnabled(true) ; 

159 ) 

mn — Hh 

161 ) 


API 
AN .swing.SwingWorker«T , V>6 


NAAA SAVNES REX LEAR. 
ASES ABE PAI HBH EVE. 

EP BH EEE ANA. MdoInBackgroundiABiX—Aik. 
JI TERS TIREX IE. 

SEN LIFRE , (H/JPENDING, STARTEDEYDONE Z—, 
14.11.3 B RI 


S—Mava WN FRS F rimm a in k. Zwinger , wain Dn 
EE. HEHE FALK RP EH GA RO, APA 
Aasa, Sir AR , xA HactionPerformedEk 
paintComponent, FBE eer , GURS SENA SE (ERA VURJ ATE , (BÆR 
EGEN AE RRE n] WAY. 


ARIEN I EEN: "BRT SSD Ð, REESE Ef swing 
2514. " ATREA, 


TEA AER E EGS ME. 


JTextComponent.setText 
JTextArea.1nsert 
JTextArea.append 
JTextArea. repl aceRange 
JComponent. repaint 
JComponent. revalidate 


El. ZENBRZIREEHrepaint Bik , (HE, revalidate73;ZT EA, 
DUE E BS EGEN SANE BHAI. IZtAJANTEA— validate 


AAA Aa. XF Swing} , MizWsFdrevalidate73;A. (BE , ESR 
IHVTIFramekBIH , (AÐ HH validatejgk , [AJJIJFrameÉ— Component 


A — JComponent, ) 


PEE, EE ZE MEGA. FRA Leet , XENI , 14 
CNTR , RÆDER 8 — 1 RDABSSCHIBJ (realized). MURA 
FRI paint fFækvalidation 44 , BIRK. — HJA FREH(FHJ 
setVisible (true) Ekpack ( ! ) NAKAHARAP EREHE 
SEA 


FB — FEL un, Er Emain ARPEGUI , ÅR, Ew FB 
FE FAVNER VAM setvisible (true), fESHFDELZZAE SBS NIKO 
RunnableBjzzHt, 


ATE, RASMUS 
Fontana, MERMA AEREAS. MED, RE 
JTextComponent LiÄMsetSelectionStartaksetSelectionEnd , HS EP HI: 
Fe THE f MAT Sia , Bug SEI A.S ol UIA. 


AUREA ERE, (BiswingBgiEi FE S BENTE. HITA 
EDR J (ERA (ED Bote 9h, MEE SEE ru ABE AZ EAS. 
EG HE BESE RP RE, ERI RABE 


EventQueue.invokeLater, 


SÅR BR DEE RES AER, CENA AE. ABE 
BER, EAP RITES EE Bez ENA ES ESA AE 


REPR. UA NARRA, FELLE CA OBSAFAJAZ-T, ANA 
ZAFE bug NI GARI), AC, SESS 1808 HER). 


USE CALAABSINAB. KX ðið f Jar ERT BANGA 
IS EEE PE ERE RANDI JE. ESS Java ANAN 
ERE RHS T ERMER. Gel , 20028. BRA 
AWT/Swing, Ze ELA ES , FMS. 


AH "ePUBw.COM" RI , ePUBw.COM #B(KESSTEEHY(TIE 
FB Bra!!! 


BISA Javaki# >= 


KET 
abstract HÆ duy 7 
assert FASE #r Tk gp Ee FP 
boolean Tp o 3S 
break WEB — switch W16 FT 
byte 
case switch DI T apse 
catch JER Bg try Hr rn 
char Unicode FAYE 
class 
const AE H 
continue HEHE Eta 
default switch D dier TH) 
do do/while få HJT Wim nl 
double IO EE TE eu SOS 
else if i& njh else T ig 
enum 
extends 


final TRER, sv HESS mi 


re "jf 


finally try IR S ü SEAT BAL ZT 


float 

for 

SoLo 

if 
implements 
import 
instanceof 
int 32 HER) 

interface FY: = GU PE ; H| LESE LA 7j 

long 4 (11%! 3 

native hia XI | TA PIJE 12 (21) 
NEW ^r Bu 1 3 

null zi m null MER NG TERRE, SHE) 3 


package 1] å mor AÐ 4 





x5 
private 
protected 
public 
retum 
short 
static 
strictfp 
super 
switch 
synchronized 
this 
throw 
throws 
transient 
try 
void 
volatile 


while 


poT EHE H BE A COS ET J; PE U; [u] 

TERE ABE Ie. HG RELA n] apa BIB 2S H3 77 Avi 
xx ERE n] LI FH FTE 38 80375 dU [a] 

T h SAR In] 


TT TÆR HR, MOE Pix PSs Hy aT 


s P Ser fd: HIP AB BJ Et RU 

Iti EO] S ak PRE 

A ÆRU 

HE Tg SG ERT ER 
m TAES IE RØE ce 


n "He ÆREN riz [nd EE AA 


ti — NEN] ELE STEEN) 
APER 





2 (ÆT ) 


LA 


